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cT«TT 5r|[^ 


t r^STR aTfJTR an^TTfr I 5 T 0 STTRRrcr ^ ^TfcT- 

siFW q# ^?r l?r % t^riffr^P arg^rfSTR % fvtsrk'JT ^ sfc^TR ^fir^T 

^T% iT|R t?rTfH5p ^ ^irfcr t ^ nf w Jf 5^ «rnT ^ 

3 R?rT SRT 5 T fspiTT I 5# 3 r?r: fg-Faf^r sfk ^ ^ Tfr | ft? ??r qrafm^T if 

qf §r % sRcTT ^ ^Tftrqrqr qf r tmftrq? ^ 1 1 t ^ ^ Fto^ qr^rf % 

qRfq>R qfo tr^T^Tor q?T qfRT =qTfqT aft 2^ f sftr »ft arfErq? 

qq:qrr-wt5r 1 1 ar^r: # arqqt qmf «f o qm % ^qq'nf if ^ 'uq^r ^qifqi i 

ST?rn^ 

qRq arq- qq qsFJ | 3 TT ^it q'qit q| 5 ft 3 rR?qqifrT ^RT rr«rT arn 5 ^ 5 ft q[fg; 5 r 

ft ft qq?g 5ft5T ir % fq-i^ mq ^q if ssarf ¥t ?ft ft 1 T^f w ^ f^^Rrct 
it qqff if 3TR ar^rispq arRR^crr ^ ^Rr ^ 1 qff ^tpr ^qqn qfarr f ?rrFqqr 
arTfqaqqq ^ qfT ftqr 1 irrqq an^ q?T, sarf ?rFTK ^ anqqqspcn qff 

arfEr^ifaq? 5 Tf 2 *r fq?qr q# ^qq;T ^qr^rq? ^qr 1 

ariqi^T if ^qqff sarf sftq stFtI? qft anqqqqRTq "d^t, qiqff affq qqiR 5 iq> ft qffqcT 
«ff '^tq ^q?t ^far % farq sr^far ^ f if qqfR qrsR qfsff aftq afq^ff % q:q if ftir if 1 
'qq^fqJTT f F^ qt sftt-^^ ft affq fq qf qR^ qif F^ qif Fq^ ?fRr qqffqq 1 1 ^q 
iqqvT fqjqqT ^ qqqtq qiq ?q qftqf qq spft Fqqtq qqiq qff qtqr 1 

Fqsprq % qqqqq a?q if arq qq^ qftqt qft: qq% qrq wFqq ^ qif Fqq? qq ^ 
star spq art qt qir ql'q qt Fq5qTq ft qqi Fq> ?q qqfFqq % Tf^ f if F^rt qq qftt 
qjiqq q^ 1 1 qqrFq apq qrPqqf q?t qr^R^STir qt qp qff qst qq-g qgaq qft anqqqqr- 
qiqf qJT qt qqqr | Fq? qftt ^R ^ qff 1 1 it FqqRq qfcft ft qr qft I 1 qtqqqqjqrqf % 


82 q fq^nq apfqq % qqqq q^ qiqq?qiT if ftqr qqr qto qRqiqiq qgRr ormr i 
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?rr«r-¥r«T *r ^ ife ^cTffV ^ % 20 ?ff ^ srlirr 'tt ^itt 

% 3Tr^?iT^f?rT3ff ^'t g;1% % ^cft gw ^ ^ H3[ ^t-^f g?fr>T ?>!nPr^ 

^ ^rspcft 1 3TtT ^gV % f g 5fTgT3?t % sri^g % afl-^frg't^T'iT ^r an^rir isrr i 
3rg 3rf?ag ^r 3rT%-3rT^ fJf ggtgffggf sr^^rig w | f^p giffg^ gftg ar^ftfgg gff 
I 3fl"?:;jjr% ar^irFg^i gggtg % fg gi|pFg^ gf^gg gfg %3ft % fggrg x% | i gfe 
mtsT ^ fg g-^g t griTgt g gsgr at ^g 3n»t 3rr% gigt gtMf % fgq gp fg^rgr- 
gg^ gfgGiT ®tf gigit fgg% fgtr % grgg ft gi's g^ i 

®3ff % 5^ 

g;gf fJr grg, g^m, sgfg, grg^cg, fgggt gtg gtllr^ i:gf Jf fgg gspgt 1 1 Rr^gg 
g:g Jf p i[?r tr^ ^ ?r f g^ ^g t gfcgfgg gt g^p^ | gg?| rr^ gt g^itsp ^g gfgggg 
if ^gt JPT sgg g^ggtgt g:g Jr frgT | gtg ggt sprg gfggfg ^g! srgr g^ gr gg^ 1 1 
?g g^Tt fg% grgr fg 3;gt % ggagrgg ggtg gg^ grgrgY gtg gfgg srggr It fgggT- g:m 
gicgg 1 1 ^g% gr? grg trg ggrg gr^ 1 1 gt ggtgt gt ggr^ % fgcr g't fJf grg fgg^ 
gr gtf gfgg gsgg ggfg gff fg^gif tgr 1 1 gft grgg | fg srrg fggt % fggig % 
fgg gr gigg*^ ^ gfgsgfgg grfgg grg # ft gffg gfgsgfgg 3;gf ^ f> ggr 1 1 
|gt»g ^ gig gf | fg ^gg^ggT-grPg % gjfgr^ ftr arcgfa-g ^gt Jr fggrg qg gWtgtggg 
% gig'i? ^ grg fg ggR % fg®f %gt % g<tg ft giJt 1 1 gsgt ggg’sgr gt grgggggTgt 
fggfgg %gf ^ ggt it gr?f % Fgq fit gg^ fgggt gcgrgg it g|g ^gt it ffe g^^ 
ftgt I ^gr g^^ ggg gf grg^gg | fg fg fg gig gr ^ sgrg fg ggfg^g g^ fg% 
fggrg gg ir gg ft g'tT gipfg % ^gt gr gggtg ^ir g?gfgg gg ir ft fg f g ^gtat gt 
gfgg ggg gg f^^grg g^ gg i fg gf gr^r xw fg gq ^tgt ^ sftg ft g%gt ggr 
fgg^ g?g?g g^it % tgf?gg ^'tgti gr fggrg ft g%gT— #ir fg g^gr^j gggg qg g'tn asgt 
gir fg^fg^ gt'^ ggtfgg gftg i 

fgggt ggngg % gr^qftg gftg 

ggtgt % ggrgg % fgq fgtrg gg it fir ^ir fgggtggt gr fggW gggr ftgr | 
gft grgr g fgg?g'^ ggrg gg gg i ^ir fgg^ggt gr fggfg fgg ^tgt % gig gj^gg 
I % I gg-, grfgg ^g, gtggr qg gg ggr gggi>5 fgiggg gg gigrfgg fgggt«g i gg fggrg 
gff g?g?g gggr grgg ftgr | gft gg gt g^ grgr gt fggfgg ^grf ir fggr gg fggg 
g?gfg ggt grir gggt gt g-grgr gg g% i gg: fgggtgg fg ggf ggrgr gi=gg gff i 
gff g^^gg fr g% gft fgggtgg gifgg qg ggfggg gggg gt gfe ir ggt grggg 
fgg?g 1 1 f g ggrg % ^tg gfggfgg: f g tg % g;gtggtg sgg if gggsg | gg?^ gff fgggt 
gt grg^gggr gggt gfgg grgr t gft 1 1 g^g ggrgt gg fggr gfgg t gfgg gqgtg fggr 
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f?3r5fV cr«n srii^irr 

STT t m 1 1 ^fvTsr ^ % % ?fyfir?r spt |t sr? ?r^j q^rt 

I sftT fqspt srrq^qqjcTT qT^qTcT q# qTHTqfqq? (#^ sni? ^) qi^r % ^q t 
srfa-q: I sAt qrq % q?q fqq;j ^rfqrar if ^qr ^ TTB?-fp if ^qT 1 qfe sfk qf 
qsRt q?r qqr ^=q qqr sttit qt qrq |?Rt ^tqt i 

*pk^ arffjqr qrqT Jf qq^rsq | fqqrr qqffqqt qqqtq fw arr 

I (qqqq 60 % fqqqt ^qt ^>q % qr^q |t q|t |) sftT fqq?q qf^sq t qt q|f iqrqr 
^q x|qT 1 qqfq qrq 3-4 qfqqq fq^r^ qtqi^ fqqqfqqt if qqi% | qq ?5 qqfq^q 
jqqrqf ^ ^ t^af q?q srrqjqqj ^qf (^q trq %) % Jf q-^ fq%q ir qiq^qq 

fqqr^q ft qrqi 1 1 q^ir, sr ?q qqt qr^Rf^q? #qf qq qirfqrq q^w ^ qftq ir 
^qqiRqj qsqqq qjT I ^qr qrq^ qqq fif qf qqq sqrq t qg-qr qrffq: fqr fqRt qtqqr 
^q^ % fqR ft q^qt 1 1 qf? f q^ if ^tq qq fqqtq | qt qq% qqr qiTtq 

I ? qqr qf| fqqqt ^ qqqt ^ qrqqrqiqT | fqqqt qrqq qft qt^ qf| sfR ^tq qtqHt 
^ qt-?: qqfR qiqr if qt qqqsar qff | ? ff qt ft qqiqr | fq; qifqqf qi:qRqT % qrrTq 
5rtq q?| qqiq ^q ir qqqsq ^t ara: % %qq qqfqqq q^qq aqqqr % arrarp: qq qq% 
?q=5® ^q qt qrqfqqrqT t q|t i 

fqfqjq ^tfff qq qqfqqq qt f qqm 

qqfqqq qt qjqq ffqt % f qqrq ^ qqqt it I— <^q> eft qiftftqfq?^ if qqtfeq 

qftqqq artt fqt qqt qRR qfqqt STtr i fqjqt ^q ^ qrftftqfqqt qft % afqq, ^q- 
qqr ar^q qtf fqqr qtqqr fitT fqfqqq ftqt 1 1 qf? ^qif qp qftqqq ant qt qq% 
fqqrq tf-qtat, aftq-qf^qt qifq qq q?|qq qt fqqift ^ I qq ^ ^ aiqqig, 
atq qrfq ^ nm qt ^ I tT qqrq qrart 1 1 qf q^st (t^q, qrfqqftq arq if frfq^Prtqr 
q?qt qft niqi) % fqqrq qt qqfqfqq | qq; qq fn rr^ qfe fqfqiq qt^ % jqqrqt qt 
qrqt f I 

qq-fq^q ; ?q qqqt % fqqqtqtt qq fqqfq qrq: q|-qf 5qtq qtqqrq ftqt | fqqt 
Fqqrf % fqq qq qqr fqqqt qtR ftqt 1 1 qfqqt ^ qfe t qf qqt tq^® qtq | qtf^ 
qrftf^qfqqft qt qft qr§r fqqrqt ^t qfe: it qqt frfqqpq? ^ 1 1 ?q% fqtr q^ q^qr if 
qqqt qft qrtqT ftqr |, qtq-qs^qt qt qqr qtq qjqt if tf% qr^ qft fq^qrfqq qrtqr 
ftqr I, qt qfq qqrt ftt f fqqt qqrt qq % qqrtq % qrtq ^qrqt qt qj:qrqqT qt 
q?eft I I qqfq ?qqt qqqtfqqr qgq qfqq | qq: fff qqrqr ft ftqr qt?| q^^qq qt qqrt 
tqt % fqq qgq qtt qtqqrqt % ?qiq qt qtq 'sttt-Btst qtqqrqt qt fqrqrfNq fqqr 
q^t qt ^qrqt qt qrq fqqr qr qqqr 1 1 qrfqq qfe t qtt qtqqrq qfqq qi^qq ftqt 
I qt -5 ?qif qqqtt qrtt ftt qtt qft-qtt qfqqt qt ^^q qt qfq (qt qrqqr-qqq, 



4 




vr*??! sTTf?) % ^sTT^r qx ^fsr cr> sr^grr qJT i%xrsr «ft 

itJTT afl--?: qTFxr?«rfcnpV Jr frfx ^ ir»ft i 

: crrqtir ^t^r^rr, %5r m q-g- jt^t | i %h 

fsr^ SRT STJftiT TTXt qft ^17 STHT^ Jf f^J^T ^TTcTT | I ^TX % XXTq; 3 fT^ | I 

rftxf % xx>x Jr xrf Jtxtx xfxq;— ?r?q;x, xifxtsR srtx qrrtx % arrxxT^^ 

^Jr I 5 r> xxfxxx Jf qJxJr 1 1 ^x^Pt xt^t xxJr arftrqr qfrx% xx^ xrx Jr xVx 
xx^ XIX % % xxtx Jr xcxix 1 1 f x% srFxfx^ xitxJr % xxtx % xTfx^x xxrxf # 
x|x 3 tFxx? xtxt xt xcx?x ^xT I aflfx xJr f q xitx^' # xt^ ?xx Jf qxi x^xxi 1 1 ?x xx^ 
srFxqi Fx?xt ept Fxxx ?x ^xxf % Jr x^x^x xxxx xt? sttxxtix % | x> 'xTx ^rxx 
%’ I XXT ?xJr XTXX xFsfxt 5 Rr xFx<ix Jf srxfxxxxtx f xxrxf ^ sttxxit 1 1 x= 5 x 

xxix'txiV x?xl % xxx"rx Jr JTxTx xxr ^Fx^Tx xfxqiT ^ xxfxxx Jr xr^ xrxF xtxt xir xt 
xx Fxxr XT xxxT I xx ?5 ‘xrxx %’ xrxx xr? xixxTfx xt xix ^xxr xxt x^xx xff 
XT TfT I I xrxx Jf x^xJr % xx!«x xtx xt | ?xJr Jr xfxxtx x|x xix xr^tx ^xxt 
xiJr xVx x|x xFxx rm xcq?x xxJr xrJr t ( 40-50 xFxxx xx) xxFx x?x t 3-4 
xFxxx XTif xcxix qxiJ xiJr x^xJr xt xxtx xrx: fxxr xTxr | xfxx Fxx?xx % 
xif Fxxxx xxxxxf XT xxTx Fxxr xtxt 1 1 

xxxTX fxxx^ : xTXT'j fxxxtxT: xxfxxx qx XTfrfJxfxxt X JXXTxf ^ xFkx Jr 
xxj’ XTXxx fxx?x 1 1 J’ fxx^ xxT?x xxJ' Jf xt xrfrx Fxx^xTlf xJr ^ | xtx 
xxtJ' % Fxq xxxT '5 fx^'xx x^ x^Fxx xFxxt xt xxTx xtJ" f i fx xFxxt Jf ^^fxxx xt 
'^jfftxx xrxf % xTXT'jxf Jf ^f^TX XTXX xFxxF grrxT xt xr xFxx xtxf Jf xtxt’j xxxt 
^ xtfT XTXT 1 1 ^x xFxxt t x^qix 3T?xFsrx xrxf xt xxtx xix't xf xtx xxt^ t Fxxr xtxt 
I I Fxxxrxx X xt xTxx^f XX xrxx xtw sttxxt^x xcqi=x x^Jr | x fr xtf xtxtxFxx 
X^XX (Jfxtx XT xFx^x), % XX XX 5 xxj' I xFt XX fxx Jr xxJr I I ^xJf %XX ^'S 
tFxxfxfxx xxTx xxr?x | Fx^f FxxfJxx xx Jr ?xxr xfFxx xtxt Ji qxfxicx Jf JrxT 

XTXT I Xff ^XT 5 ftx-Xi| 3 ff, tf-xfErf XT X^Glf q-^ ^XXTX X Xf X% I XFx |X 
^XXTcXX xfxf X xt ?Jr XTXTXf Jr XX 5 T xxJr I I 


1000 %XTXTX % xtxXTXXT X^XTX Fxxxt X^ct % gXXTcXX STTXt 



XXXTIJ Fxxxtxx 

xtxxT xFxx FxxxtxT 

Cxx 

?XX XTt % Fxq XTXTXTX 
xqf%ix 

125 xx/xx 

1 5 xx/xx 

xFxxtw XT jxxxTsrx 

%XX 1 5 XX XTXX 

XTxxx XT tiFsxtxfxx 
xqFxsx 

250000 xx/xx 

2500 f'x/xx 

500000 XX 

5000000 XX xi#x xrxxT^s 

200000 XX XeXX % XIXXTfX 
30000 XX XTf^txX % XTXXT^X 

1 0 ?x xtxT, qiXT. xrxfxx XTfq 
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g^cTT^^r ^t«rT 

arf^gt % I fjp q-wj f^sr^flrsn: 'rif^q'Tor sri'^q' qfr ^ sTc^par 
sTTsp'fqj 1 1 q’TiiT’j if ^ti5t ^ ?r arqfe'ss srarfETJT ?r=P % ^rsft 

’^off t 3|T5ir-fJT4^I STT'^cT | ?T«n' 9 ^Tfif tit ^FT ■?! | cfSTT Sffir 

f^wf'iTTsftJT 1 1 'T^JTT'5 Jf srfcr ;j;;Tfr qJT snft>r frcrr | sftT 

sTRfr^qi ^ if, ^fk k qftq^T S 3t ^if^cT f^s'^lERf 

% f ® srfarqi ?rqi3t 1 1 q-Rf qirfR'ir 5r«iT ^?r t ^q-^rssr ^fal qft if |tT ^q- 

t aTfgq^Tfsrqr snffq it ^ 3rr??iT^crT 1 1 ^ f^sr^ffsrff if ^f^qt^rgriT qR«ff % ^tif 
% srfcT antr sirfst^rqt if f® ^[f^rraf t f^r?! % =arflr^?r fTnqsT ^ 1 986 t |f |qsqT 

^ sTtr fiT^T I q’T^g q rfr iTTT^q if |qCTT qff qimqqr ft | sftt qfe 

qftf qsFTT wj5ft ^ I at ^air faqst qff 5<ir ^rraqjiTt sftT aisra ^if ®q?roEr | i 

3TqK?qftq5 attaf qq 

srqTKiqftqf wtat if at^ s^rf, ijqqfq g;5rf, qa, wr aqr arj sttt =qat 
arir fa-srsfV ^qraqr siit 1 1 t fasr^ ^TRa % snqsqqi faq:?q | i aa^r af | ft» 
®?rtat % ana^qq? aft ai^t qa arfa^a g;fa laif % fq^at ^ srqr q^lf 1 1 
^ f® ?rta at ?a if a^ % a^ia^ |t ^qasa |— ^ir ^aata, snFa aft?: f ^ a|a 
atfira ^a- if ft ait ait f— tif arj aair saraq; ^a k srta aat^q qi^-i ^ qjqf tr^ 
tfaq^ aa ft qr^ 1 1 af aa ^at % faq afa aiaa arta | aft afa q>a | atT faRax: 

aFaaia aft |— air qaata qa a?a gfq; aa aar f fa % faq a^ aaf i ata :sat 
qa qata arq aftr faaat atat % ^ a:q if fq:aT qrraT ftaat snfa if a^a aiat t% 
% fqrq aar atr qta arn faaqfr % a^q ^ i qqr aiT at^ qta aa at at af aaar ft 
?a=5® ^ta I faaar aa-fa^a qq^i atT qta aart if a^aa qafa^a t qfaa 1 1 1 
sr^ afa aft ^ | aa: qfa tarara faaat ^ sn^fiaq? araa qrRqft^ ?rtat qt atsrr 
a|a afaq> arr^ 1 1 wa% aia^a atq; a;af qrr aaata faatfaa as 7fT | q^g qRRft:^ 
?ftat qt ^aar if srat af aa^a ^ 1 1 afa at^ qt^r qft araa q^xqt q:a ft a% at aqftat % 
sriaF!:^) aat str qirat % faq af aat ataaq? ^ta fas ft a^ar 1 1 

^ ta if qnaaaf ^ aaax afa sTfaq? | aa: aa^ aafw qa atq? tf qtat % ^ta 
% a^q if qata t ^faqr aa (fair ataa aa at qift f) aaif aiat 1 1 w aa q^r aata faa 
% ^q if fqrar snar | aar ?at faaat at acq?a qft qnat | i a?ftat % aaiar aR qaat if 
?a% qata if ffe at ft aft | atq; afa'sa if qat afat % faq faaat qa ^at qif'a qft 
3r=5st a^araarq 1 1 a-a srqTTarfcqr afta air aif qa qaiT arsT f ® ft ?^t aq; atfa a 5 
sfk aFa>sa t at qi^ata qq ^aq^r ataara qfaq; ftt a^aiaar qra ft 1 1 
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f*r«r 


irk g;-?:T % f^nr ^T^raar 5?fkf %?rT fr’TT 

?5TJf sr^^ ^aran |t T|Jir i sTfir^uT *TTfr^ ^firl ^pt 'rk'iriir 'Tir?^'ir sriTor sfk 
sTTfk?! ?r>at ^T ^q-?5T rgr | i ^ vrff qx?5 ^ ^ 

^k^ftfsTcT ^T^aJiT SRT ajcf^JT qJT ^ I 3T^ cl^ ?fT iftarq-Tsff ^T STTmT ank^ 

srf^, k^wt f gr ^ 3rR?ir^grT irkr^T^Tar ^ 'Tirk^or 

f st^rIt ap> |cr 3f? 3rR?ir5 R »tiit | ft? q-q-f^’cor ^sr^Rf apt «ft ^?ft ft irf^T ^ 

arrt? fara'ft arTk^F arf^ff i q^ariw kaf^wT qv aTriF>fap F?aF?q | afta: Kg-pr ar^ft f»i% 
fH^FT g’l^r spiT ^'Tift»r krin | f^rapr arfEr^Tfir^ ^<i!ft»r f if F^ar^ft ap't ^ift ^ g;x:T 
if ?rfR^ cfr ft ^ war^T 1 1 q-ziki'T 5ra[q''»r ^ % iff ?ffr arr^w 1 1 w*ft 

f Jf arrv ^5RT ^iFfq i ^ F^^^ ®tf ^ t irf ?rsr^ srf'sr«rr^7rd ?ftcr | i irF? f q arar 
k^a’ % f ?t qTFcF?«r%a?t t ar^FsTap apsr^ri^f ^Ft aft fstr t at ttittw FaaraftwT 
anaiifaf kai^'T 1 1 f X ^t arq^ | afk ^ % ar^^q- ^a=Ft atararq aaat 1 1 

%ar aftq qrfrFaap aa' % arana aftq qqjn^r asarf % jqq Jr arr^a 5 rt f sR-'aaF % fi qfar 

Jr aarar sn^fr f%q ir^ Fa^^q 1 1 apq ^cft % aqatq Jr ^ 

f Jr qataq^ir q|qoT ;^aaa qjqJr % f^q fq a^ara aata arqar =aiFf q aat fa an^ ai^ 

qtft % aFa aqat Fa^Jratfr ^qt qrq a^Jt i 
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tjTTo cfsEtT t^o TTSt 
nf<itcT far^rm, sitt 

(rrmc) 

[ sri"^— sr^^r l, 1994 ] 

fTTTT?! 

5r<T^ spT H tr^ sirT'r^P xf^5r?r ^sxTf'Ta' 1 1 sn'^^ft % 

firfifusl^r^'n' ?r 'fi^r srsfrisrlf % ir sttcct 1 1 

Abstract 

A general summation formula for the S-function. By Mukesh M. Joshi and 
A. K. Rathie, Department of Mathematics, Dungar Autonomous College, Bikaner 
(Raj.). 

The object of this paper is to establish a general summation formula for 
S-function. On appropriately specializing the parameters we get many known results 
of Devral^l as particular cases. 

1 . 

H 'T)?rfr jRT f^iTT t fsr^ ^q- ir qPcmfcra' sfferr %irr srilrri : 

ffn « [ "+^ (“J’ ^J^p] 

P Q l \, ipj, ^ (^i> bj)q j 

=(2m)-^ f 4>(s) z* ds 
J z 


( 1 . 1 ) 
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sfM ?r«rr 


■ 

m n 

n npj-Bjs) n ajO-aj+Ajs) 

(1.2) 

h r<>j(l-Pj+BjS) h iaj-Ajs) 

j-m+1 j-il+1 


0/7=1, ...p) cf«rT jS 7(7 =i,... 4-) ?fnT«r f ?r«n Aj(j=i, ...p) crm Bj(j=i....q) 
ffSETTit I — ”) 6j(7=m+l, ...q) siqrPcJr’T 

^ I 5^; L sr^FTT 5pr l^^P 1 3ffT srT=5r5r w f f% 

R 'B 5 T 5 T ^?rT I t 


qi5r^ % f^riT fr^ ft Jf prjTR «fkT??r^i*i % ??r?zrT | ft (M) % 
T«r ^ ?rm5F^ ^WcTitt srfwft ftar | ^srft 


0>0 am \argz\< 


Orr 


^|T 


-Z \Bj\+ B \ajAj\- S \bjBj\- J? \Aj\ 

j-1 y-l '' J-m+l j-ii+1 


(1.3) 


'amr SFT sremra ^rar ft Jr mstt’*®! % ftar ^ i ^?ff% (1.1)% m % 

afftar^t %t ata araa-sraa 5ia ma %t i sRfr ma ataaa t ^ aatar ft— 

ff(z)~0(2^) (1.4) 

z % ar^rma % fair 

A— min (1.5) 

Kj^m 

2. aaa afram 

w ana Jf B q^5r;ff % f^rq; sq^^qrap ^a aia ftar aritar a> aata aata 
^ar 1 1 


^ (o)r (P)r 

r -0 K(a+/3 + »+l)]r/‘! 


h”* “ \ z ^ ■^’ ^j’’ ”+1 

^ 9 L 1 %, Bj)^ „+i (/ 3 y, Bjybj)^ (l—r—j— 2 p, 2 A) 



H % feTQr qsp 




yXb 


4>is) 

. 


fr( p4- A9+/) r( p+x.i) 


r^zp+iM-tj) 


Aij 2“+''+'-^ r(a4-i3 + i + l)/2 ■r(p+A; + [./72] + l/2 ) 
' ri/2 /’(a)r(/s) 

xAp + As— ( a + j3 + l(+;l— j-l)/2) ■ \ 

Bn r(al2) + (0-(-l)'l4)) Aj3/2) 


+ 


[ Ap r Ai'-d/i -t- i ^ iy72j-(- 1 )i/4 (1 
Cij r(al2) + ((\ +(-n’l^)) r(^l2H) 


(,-1)0) r(p4:As--i3/2 + iTl77^J 


rip-t-Ai'-a/i+KJ+l )/2j-i-(- 1 )J/4 (.1 -(—1)0 ,Ap + As-^/2H-[(y+ 1 )/2j) 


i-H 


ds 

(2.1) 


Bij ^ Q; tsTT fr I 3 fT (5) S ?mtrr | i 
(3T|f a=a, b = ^, C=p + Xs) 

3. 

dOiTTPr ( 1 .2) ^FT fas a: fac[ fa% R a.fia aRaiar (i . i ) 

?T ^ % ar |a fapafafea 

sri^a ^'t-'t |— 


f-, {2^r(^r 

r=0 [^(<1 + ^ + 1+ l)r ''1 





r(p+A5+j)r(p+ A5+/-) 
r’(2p+2Ai-hy-i-/-) i 


ac'T^^rcT aai-aaa q;^' "aa aF<=raa I aa ai'a ’‘•th ^rr aw r. <11 

fara aiar aica im | 1 . ... 


If,,, X, r{p+xs) r(p+xs+j) 

,, 2 */)^/^^^^ l\lp^l\x-tj) 

■ ,F, (a, ^,p + A.; ^+^^‘^ -X,2p + 2A.+77l)^/^ (3.1) 

sra 3F, % f-w. sria a^a waif, aias'ia aar aisit'i ^,t aaia aw a aar-Daaa % aaam 
^ii atfsa sr.w I'lar | t 
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sftwt crm 


4. fgftrisi 

(1) q-f? (2.1) t ]3=— 2n a=a+2n % ^ fqiqf^rfeq qra 

I I 


S (a+2n)f (^2n)r 
r_o K(a+i-hl)]rr! 

m fl+a r I A) (l—r—p. A) i(Oj, Aj; aj)„ ,+i {aj Aj)p 1 

"p+* ^ I £,)„ „+i(/5/, Bj" fcj)? (1 -r-J-2p, 2A) J 


J_ 

2711 



r(p+A^4-j) r(p+Ag) 
r(2/>+2Aj+j') 


„Z),7®„ [a/2-(/>+^)-(-j2//4-[»72 +(l-(-l)0l+3/4]« ^ 

^ [FPAFhi+[7/2]]»[a/2+(l+(-l)‘)]» 1 


i=,0, ±1, ±2 qqr Z)y ^ | 'Sft (5) it fqqr qqi 


a=a, b=p, c=iJ+Aj) 


(2) qfe (3-1) if |q ^=.— 2 m— 1 a=2M+a+l if ?ft |ir fqa^f^rfecT qftofnT 

sn«q 5>n i 


“ (2M+a+l)r (— 2 m— l)r 
r-o [i(a+'+OJr'-! 


m »+2 r (l-j—p. A) (1-r-p, A) i(aj. Ay, aj)„ „+i(aj, Aj)p i 
"i*+ 2 y+i [ 5 ,.)^ Bf, bj)g il-r-j-2p, 2A) J 

1 f I'ip-j-Xs+J) J*(p4-Ag) 

“2iTij£ r(2p+2Aj+;) 

Enm)„ [a/2-p-A5+(-l)f/4-[//2+(l+(-l)0]+5/4]„ 

• [p+A^+i+[(j+l)/ 2]„ [a/2+ 1/4(3-(- 1)0], 

f.J=0, ±1, ±2 qqi Eij q|t t 3ft (5) ^ fqqt qqt t I 
(3r|f a=o, b=p. c=p+^y 
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H oiimp ^ 

f 5WTT arfjr srirra m aifr srr 1 1 
(3) irfs p' ^3r (3.1) if 

(1) i=0,7=0 (2) i l.j=0 

(3) i=- 1,7=1 (4) 1=0,7 1 

(5) I =0,7=1 (6) 1=1, 7= -1 

(7) 1=1, 7-0 

# eft «Ttt % % q?=5rra ?if 1^*1 % ?rrer q;w sneer it^ 1 1 ??ft 

^ ^ if sr^n arfner 'Pfr sneer | 'Hrf ?«nnT«n^ ^ ^ nff ^ 

firf^r 
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2. f^rnin, STTTo 3fto cT^TT r^o qno, Phys A, Math, Gen. 1990, 23 

3. ^sTfT, tt^o, qto ti?r-^o sftF^RT, STsr^t 1994 

4. 'PTW, nfo, Trans, Amer. Math. Soc. 1961, 98, 359-429 

5. %^r|, t^o, tfln^tn, ^.^o er^rr ^r^, t^o % 0 , Indian J. Math. 34(i) 23-32 

6. fnmer qo, j. Phys a. Math. Gen. (sT^TT^nsftn ^^'tfr^) 

7. THSt, 1^0 %o, (srspTSfRT^) 

8. XT5t, IT, %o, On a study of R function (sr4nwnT*T fffter) 



Vijnana Parishad Anusandhan Patrikai VoL 38, No. 1, 1995 


^ 3TTf?5rm> f 

3it€s fsrfam 

o 

^5T arfa^Kt, sr^Ta^t gr^ntTot qf^atsHT 

fnS^H ( <5. ), 313702 

[ Jrrccr-fa^n:^-!!: l, 1994 ] 

aiTta 

nTTfa^TT, a^Tf^iTT, iftoiT ^c^nf? SflF^gTHt ^nfcigt fq’^^r 

^7?ft I I ^ grifauf Tr®5ft t 4;f cr7f % ?r^% arjfrjr t | fgRrf 

'SH'grr, a'l'?:, Jtflg-.fgcr, s-rT^fl-infeaT artf? fwfaaf | 1 fglr'T ?Te ui | fg? sttF?- 
^Tfaiff % JTc?!r-3ri%j-:jTaR-^'iir ?«natir % ^q^rssr nmift % | gft st^t^ g^rr 

5r2;’gwi:^f?r 1 1 

Abstract 

Fishing methods of tribals of Bajasthan. By Satish Kumar Sharma, Range 
Forest Officer, Aravalli Afforestation Project, Jhadol (F.), Udaipur, 313 702. 

Bhils, Garasias, Saharias, Kathodis, Meenas etc. are main tribes of Rajasthan. 
They practice many traditional fishing methods like Gaila, Fasla, Arrow, Pohari, 
Stupefying Material, Thali-Madia etc. It is very interesting that their fishing devices 
are prepared by locally available materials which are quite effective and pollution- 
free also. 

v:T3r?!!nrT Jr ^gr, qTiftRT, g?«r>§t, fIijit fRife grrfiigf f^grirr 

I I sTTfggtffV giTfcOTT sr»rvrlr ir ^nfagf 1 1 vfrnT grff-'rg: 

•rgcTT I I ??r grTf^rtf % grr^Tfcwl Jr tTrqrsr gft ’gn^ifrT fq?nrr tr^ iT«Tg? grrax 
“qsrgtgHgl" % sTraqi" ef«rT tnfvff ^ g?r STfig fggrR gnsT “q«tg1^f5ft” 

% 3rr3'’Ta' arEunq- fgruT sfrafT 1 1 snfggrtft ^r^grq % vftq fgf^rR ^rW-XTiFtfl" cig’T sr^ir 
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fiHT 5rirf 


snfnrjff ^r sn^ar 1 1 srTPT-^f>n?f t f^«T?ar <Tf«mf 
% sr^i, g;3r'5c, ift'jff ^r ar^ir ^rwr^ixt ^>TTiff 4 ?t ’tt^t, rrsf^nf, 5nf<TJff 4?t =?rff, ^r^Sfr 

^3^1, =^JT3T, 'T<3’, I I SR^cT STT^’ ^f TT5f?«Tiar % STTfe^Tfeiff STTT STpcT TTSf^Tlff % 

f?r4>R ?! F^farff 4tt faar®! f^ai aar 1 1 

amr TTsa itfT % TTSTfma Jr 95 asrTrarjff 4ft qrf srraft | 

(3fl|?r aar 3pirt*i) i afsrift t^sf aF5ror-g;4f TTsr;?^!?! Jf aat ar^sriiFar stFet^; ftaft | arar it 
*rc?ir-a|5r if 1 1 fa if afa, tTf^^, arrara, ^ar, a^-ararf arFa aar 

^taf 4ft afaraa | i a?rfa aaf ^ siFErqitar afaat ^is maft | Farf^ ara^-arai a^ if 
aiat ^ asFarat Faaa ariaft 1 1 

araraara if afpr^iaa FaFaiff % srarar 5frf'Ff ^ srif sri^Faai fafaaf ^ a't^-at^ 
a®at a4fra^ if afaa arat 1 1 ^at (afaaf if aR|-aT| % srrar a Faaqft?4J apt | i 

arFfarat arta aa^at af a^Fataf vt wgat if ta^ aft | srFag arraar if affara a^ar 
aaatat if a^ra if ari^ 1 1 aFa aarar a®Faaf aa:® aft sricft | at aarata ^^^a ^ |t tat 
arat | i 

smtmctTv 

sraga asaaa aFsra TiaifaTa % Faat^t, ^aap, ataar^r, taap, Fwt^aa, 
ataaiar qt araraa?? Faat, aF^<a-pt aiaraara % sptfr, am p naarraTa Faraft aar ^ 
araama % aarf aratp if Farar aar i aFera-^af aja aF^at aiaraara ir art asaatar 
% Faraj^, pr p aaata aar prfra % aara-aitsT aar araa-aitsr Farat a>r at arttarar at 
f^ar aar i at a^ra at 1986 t 1993 aa> fasar aat i 

srsaaa stf^at 

aFsiat qa aF5T'ift-g;af fTsr^ara % attt, aat-artf, ararat, ^jFaarat arFa art FaFa^ 
ataaf if aa Fa^ar aar aar arfaarfaat snr sraaif af FaFaat a>T aattaja farar p ara- 
^rft ta^ aft i aa Faara % ^arata ajaarftat air aTfaarftraf % aft’s® taa ^ar ^ i 
^arFfat aaa irasa Fafa^a sraaraFaat aft aaa t acfa-aT%® *Bt faFaaf asr ara ai'^a 
f%aT aar i aiFaarFaat aft aiar-attt aft sfas-star aasrt % Fat ^arata aa-araarFaat aft 
^Faaa larFat ^ aa:^ ftt t a^aaf t ^faar a^t i 

a?fa MT#a FaFstaf 

at !aa if asaaa % atfia a>f af^RTTraa faFaat »pt tsrt aa aaaf faai Faraaa 
^a’T fa aa»R |— 





U 


( 1 ) 

f^F?r ^ ?T^-5TT?ff Jf 3nT?TTf sricft | fsRr^r tth: 50 ^ 100 iftzT ?r^ ft^rr 

1 1 JTf f%fg ^ Jf ^rrm 1 1 TrHg;jT % 9T5 m ?> ^ 

^tcTT I, ??r f^flr ^ it wrt 1 1 ‘'tr^rr” TT^f«mt ^ | f5r?r^T srsr | 

“TT?^T” 3r*rf^ fRt % ^T9r if ^'Tft'STcT m ?> M^^cT “nflt” (TT?^f ) % 

55rT% f^nT ^TT^T 1 3r|f q-^f f5iin 5ri?rT I 1 

tNrT-Fnrtq: % q5t % q|rq % qir^t'T fq^rr ^ qqf % amqR (Vitex 

Negundu) jr qq?qRr qni qint if 356 # qn't % ^n>T% q^ arq^ta’ 

ftwT srraT 1 1 sriFsqt «f;> ir % fair afaa faar if at^-ai«ft sf^aat 
arat | faff “arfaqr” aF|& | 1 arfaqr (Diospyros melanoxylon), aana 

(Ficus beugalensis) snfa aat ir faif ar^ 1 1 aa^ta a> a|fr ^ qa aaair ir aaiff % 
fa^ a|ra ^ fawr if ffafa if str ar |a% a|i^ aar^ ai% | faff ‘afa^” a:|^ 1 1 
ir aaaa, aara (Butea mouosperma) arfa aaf % fair ar^ 1 1 |a% a|Rl at af% ir 
atspir % fair aiaf a?afif ar ta aa% afa % af % ara aar faar aiai 1 1 aa 
afa (Dendrocalamus strictus) ^ aaa aaRR aaaa 2.0 a'taa a^fr a^rf fat arat | 
faaaiT qa ®ta aaaa 0.80 atia aar faar aaaa 0-30 atea atai |taT | 1 wa aaif at 
ata aifs aa af 5 aT aria aar faar arar | at qa aaa ^aiar atar aar fa^ aaa aaar 
ftar 1 1 f ^ fr ata ata “aar” a^^ 1 1 aaM qir “aiar” aft 1 1 

aaa (Pongamia pinnata) ^ sta ar afa aqfaa atat at ®Ta % ata % ar^a % 
ata at faa faar arar | arfa ar^a ’faaT 5a: aai^ a aa ara 1 ar^a % a^^ ®tT ^ 
a^a at afiaaf a^aa aia aar ^ arat | arfa star ar §a aT asfaat % arat % fat 
aft a| I 

taa ^ gisa atara if ata ^ aaTf % aria % at ®a % aTiat qa ^a aarai aiar 
1 1 af ®a arfft ^ g;ad aaf % aaaa snaT ffta ir aa ar gaa ^ ata aaiar arar 
f I ?a ®a % arat ata ^ aarf % arqa at fafafa tat ^ ^ra ir ata faai arar 1 1 
aar aifft % afja ^ faar if f ® fafim aar Tfai 1 1 af atfaa aa ir ft aifft if aar 
apt 1 1 

afa a^ ar ara aa«TTfa aa | at qa ‘'aar” aarar arai 1 1 afa are atar | at 
atat faaRt at aaa qa-qa arat fa at “a%” aaiif aia | (faa 1) 1 

taa ^ ^aia ir arat aar aga stt anaiT at asat at ®aaa ag amt | irfaa 
asaa qa at arar^ at asfaat ara aft at arat 1 1 aar % ft ftaa gaaat | am aa^ 
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f >TTT 


Tf 5fTcft 1 1 qT?r 3T;cr^T5r ^rrqiT q?ff ^ arrl qi> it?:w 

ft qrf ?TT qq>^ qf q;> qr^fl % tt stt qr-?: ts 

I ?rqT f^qr sTTg-T 1 1 



f^RT 1 : =qr>t qis sri^ xx ^rniirT fsrr qsiT : ir^ f=riqq ?rGj i ?f?r qrr «r5Tr qr^l 
fsrqiT^r % "^qm” (Span) Jf ^rqiqr ^r^r 1 1 

^tqr q^r q^t^r-qt q^lqr qriq srwT | i ftrcrr^T ^ aq? qfrr fqfer 

^ qsFqqt qq?^ siTSt | I 

(2) '•%f^qT”fqFa 

’ q| fqftr STc^qi qiTl qTqf % qiq qq5T qiJ % qmf if qqtq t ?rr# SiTcft t I 
qprf % §^'3’ qiq 5i^q|q % qtql % vfl# ga'^ar 1 3^1 3mf ^f 3| sitfir | i 
q;|: 3rq 35T3 513 rftqr qq 3T3T |, fqfk qit 3Tq3T3T 3T3T | I 

33533 3T3lr % 3t?ff Fqrqrff ^ ^ qj^% 33 q?3ff qil irq? q[q?^3T3 qV 33rf 3T3T- 
1 1 afh: ^ ^3T3 3^13 # fqqr Jf ir^ f33 q?V 33q; qrqq: ^q 3 T 3 33 Tf 3 Tffl f fqr 
' f® fT qrqrT 3t3f % ^3 if 1 3T fSi qrq fft 3f qrq't t I 33 3>3f ^3Tqf % 3l3 if 
:3fq (Dendrocalamus strictus) ^ 3 ^j '%f33T” spl ■qa’qJT qmf qft 333 ^ T>q>r 3 T 3 T t i 
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% flriT sBt ^ ?vrT 2.0 ^zx 5 fT?t ^ft ^if 

sTTfft 1 5r> sftx: 1.0 5r«TT sfti o.30 ftcfV 1 1 ^ 'tier 

^ sflt TWT SfTtTT I ?rTf% rrs^fv etPT 1^5 gR'E ^ sfsW spt 
'^le rr <T|=?Tq‘' I w ^ rrei Tr't^r jt ^rr ^sr ^ =^r'r ^ 

I (f%^ 2 ) 1 %fcrT % 5 r^ ^ if n>?T ^ ^ fe^r srrer 1 1 

%fw gfg- % ^srrtr (Phoenix sylvestris) i^ct >TF?crirf % TW-sr^ff (leaf axes) % <ft 
srrt I (f^ 3) I ^ 'rfenif % ar^r tr^ct; '«ttt tT«rr erTtr 

!|t^ I I 3 T?r: ??T% ^p sr^ “%fTtn" | l %Pot m'tJr (Typha angustata, T. 
elephantina) % ift an# | i 



2 ; rr?t % 'Tie if srtrr ^T srer ^miirT pr i 

%fetiT f^fsr % nsRfl tr^ sTTenV “%fttrT” % ter epr 1 1 ^ 

rr^ an^ I nsTT ‘%rTJtT” # p^rff | ^ir ^T?cr (Rif farzn ancrr 1 1 
ft ITT arFsr^ BTT^iff ftr f^ftr if ?r^iftn | i 'TT#r attir ^ ft^rr if nr #t anent 'tc^r^ 
^ #f^r 5 rf % g'STT-^^^r# %fTfirT n^'t; an# % f## arrsir 1 1 ## ft 

nsf^nrf %n!;irT # jstt# 5iTr#V | e7f?«Ttr arrenf sitt tr^^ aft arrciY 1 1 

%f#3iT net % ar#arr^n arnnar Tie nr# mn n enrm annr 1 1 net ^ nkrl enrer 
ft# ne rr^ ^ nn? e# ^frer ^ enr# err# 1 1 




18 


f HR ^nrf 



3 


3 : g’iSTT ^ ^ 'lOT-sr^ff ^pt stjh %fcirT i 

(3] '‘<B?r5n” ^sr 

'P^RTT 5 rs? ^ifrgrcr: % sgcT??! |sn 1 1 g'Rv^or sjft tR^rt^, "<R?r?rT’' 

I 1 'RT^TT ^ ts rIst 5pV 5fV 3n?ft I I ^ty; q-^ ^T'fffir itt ^ 

ft f?# ®t^ '^x ^ ^srr srrcrr | i ^ ®tT ^ #1 %• jteit Jr gfar sttst 

I I w fRf % 5r?^ ^^ft §ft5ft % ^ Jr 5 r^ctt 1 1 m wR^r-rr arrat ift?T H^at 
TcT^ 5r^ ^l’ % 3;'TT ^rat 1 1 cftfJrJr stat Trsr# ftratT % ^tat ^txt 

Jr ift^ft 5|5T ^rreft I i w % r^uat q-cr?f) arT % Jr 'Tca^f % asir 

aft-fart arat srTrHT ^rrar 1 1 arat afa Jr ®a arar | aar asfaaf araJr Jf rf arat 
1 1 arr araJr aft arat Jt aar ^x r^r aiar | aar asFaaf % arrt ar araraa? asr 
faar arar I (faa 4) i araar Jr araar ^ iroPaaf aa>at ^ral 1 1 qiaar afa aft aaat- 
aaat aTfaaf t ^ atairt % araJir Jf aaiar ^rrar 1 1 

a^ ar? ait a^ra % arrt ^taf aft at ar 'ara araat aaraara arat Jf aa't aaf a®5ft 
aasat | aJt ara Jr aa?gt arat 1 1 a^a t asat aaifar araat ^ ^ 1 1 



4 : qi^rar i 


(4) "sn^ft-’qffeqr” 

q^-qT5lf Jf qi^V fq=5® ?> ^TcTT I a^TT qTT?r?rcIT q? ^ncft I, ^ fqfET 

arqqpTr ^rrerr 1 1 qf fqf^r sm: q’sqlr stxt sttsptk ^ qsfsRlf qit q??^ Jf qqq if 



5 

5 : qi^ft-qrfgqr (<5^ qn? if qqq) i 
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^ratur f *rTT 

1 1 w f^rf«r if sFt^r ^ qy; qqr ^'Tf t ctr qfT q'lHl' % qt# 

^sr f^qi ^rrai 1 1 csq^ 3% |<^ qjqf if ®5 ^TT^rr 1 1 ?;?r ^sr ^ sni: ^ 

qf^qf if ?t ^cft I ?rsqT ’qra'V ^ qR't t f ^T ^X ^X X^ f^^T sfTfTT 

1 1 3TTET ssfi^ % Tr®r5rqt q>qt % ®? ir «tt^ if sr%5r ^x ^rr^ff | i 5® ^qr 

ft# ft «rT5ft spt qTfft it 9r^q;T fqqn:5T i^qr ^rt 1 1 Trsf^qf ni^ft g;#3rg[ tm 

^ SfTqt I (f%^-5) I 

(5) “cftr” f^Fsr 

inFqqrqt ^ t amq-sr^rq % ^rRqff % fwqiR % s^rq-sTHq ctt? % #tT 
srq^rq if 1 1 "qr^Rt” qRq> cft^ ^^qt^r, arrf? % fqqjR % "'sri” 

qfisRt % EfqT “aft?” q®rqql if ftrqsR % «PTq arrar 1 1 “'BRT” ^ qt^ ^x ^qftqt q?q 
q qqrqiq qfq q^t qt^ q^r i^q> 5<rq>T qT wqiqT sriqi f 1 52^% % q>T^'q qf #tx ariit it 
qtqqr ft qrtqT | arq; q^ fifrq>R % ^ f qq>q q qt qrq qi'RT | q qtq % qq^t qjqiqT 



fqq 6 : ‘'qr5r«t”, ‘'^brt” qqr “aftq” qrawa'tT 1 



7:T3r?!rR Jf itcr ftfFairf 2i 

I artRfT^P =Eft3 trl^r sri'ift ^ str | i “qrm?!” atrf 

tfTRrr ^tcTT | sft % 5rftT ^ ’I|^T ^HTrTT | I “sfk” 

sr^R ^T ?ftT 1 1 “afe” ^ rftaw ^^rr |t?rT | ?r«rT 

afk |?¥t 1 1 cf^T ffT^rt ^ft iT®5fV XX sr^sr ^ ®tfi sttr |, p % 

?riir% 5^ al'CT % 3 r1't Jf srr^t | ^^rr "ft# ^irt sftT =?f=^ 

sfr cfTf ifrftT if srj^T ^rtcft | (f^^ 6) i ctt? ?pf cfft ^ ^ifV 

S'TTT TRli if #f=^ f^riTT sTTgr 1 1 ft’ftr ^ ?rmfR % *f ^ir if ?fV 

I I if FqZJf arrcft | STrT: TR't t qTT^r^TST EtTir T|^f |, 1%?t^ 

TTfft if ^iSTR 3T?f»l^ ifR I I if TTsfr R'B it Sfl^ % iTsRriff qT^f if an^rff 
it 5rT5TT I 1 

(6) Tft!T-t%«r (Stupefying Material) 

sftTffts] :gjxx 3T7Tq^ ^ % sTTf^^tf^riit sra sTfq^ jftrT-fq^t fq-^T'iT feqi »r?ri 

I I anf^?ft ?«n?ftir ?r?ff if f»T5r% arr^ft ^fr^qRfjft ^ sttr iftfr-fqqf sit t 1 1 f ® 
sr^f^^r ift^T-f^qr fn^'ift l if nit | i 


?rR^ 1 


TT5r?«rT!T % §:r^T sr^^cr ^ir TftJT-fqi? 



1 iftq'-f^'T qiT 5ft5r qtar 

itt srpcT 

^qift«i qft f^Ftr 

1 . 

wtsrm 

Casearia tomentosa 


f? qjT qT5ft if 
tit?r itqrt q5f5rqt qiqt 
qr 5nT^ 1 1 

2 . 

%X^ 

(Holoptelia integrifolia) 

qRt 

n 

3 . 

(Butea monosperma) 


h 

4 . 

tar-q^ 

(Aegle marmelose) 


n 

5 . 

3R:tF?R1* 

(Acacia auriculiformis) 

mm, 

qjw, 

t> 
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?rcft?r f JTR ^riTf 


6. arftsr _ 

(Sapindus emarginatus) 

7. smm 

(Emblica officinalis) 

8- 

(Diospyros montana var. cordifolia) 

9- STTM ®T5r — 

•jTf flrl5fV sr^TTfa' 'rlsn 5 T'?:t Jr Tlftcr f«PirT w ^ i RTr^ljr 

5r>»T '‘ar^Tf^riTT” HPr ^ | i s^gr Jr spff-sF^ ^r'pgr ^ '5tfV stpt % ^rm 

sTtgr 1 1 

?T^-?TT?ff Jf qT?ft % Jf ftirr ^rrr | f%?rJr JT^f^r^rf ar^rr fr^PT 
3?TT 37% 5133% I farff 335 f33T 5rT3T | I 3f% 3^% ftr (fT^t % 3t3-F33f ^ 333%3 
3r73r 33 3% 3|T3 % 3T3% 331 3:331 313 3:7 3fT3 3% 33 f3:3T 5331 | 331 3%3-F33 

313 V Jr ®r3 r?31 3131 I 1 3:1 317 3fl3 % 33^'r'3 3737% 3:% ^317 f33 3)7 31 *ft3-f33f 
3:1 333 I 3 f3i31 313 I I 

3133)3 3;f 33^ 3f3%3 3lf3313t 313t 3^1 Jl #3l Jl 3313 f3:Jl 31% 31% ^3- 
3151?% ?% 313% Jr 3%3 ?7 30f33f 317% 3% | I 3^ 33% ^3731? | I ?3% 3 %35r 33 

3r%3 |r33 ^%% I gfg? 33 313l' ?% <%% 31 % 353 3%3-3?| 3l 37% t 313 ^ 713r3F3? 
f33% % 31^ 3^ 3®f33f 533 311% 313% % f3% ^ 313? | I 3lf3315ft 3%3 331-313% ?! 

3I3l ^ 3l% % 333 % 31% | I |f33 313V 33% 5315S3 % f3% 3V 3371 | I 71313f33) f%3V 
% 5313? % Jr 3Sf331 :^3 3?3 33l3 31®% 33P3 fl 31% ^ 331 f33%3 33 ^% 3 f 3 % 

53 : 31313 ^%% Jr 3%31f 3 ^ftr? 333 3331 | I 

(7) "3Vf7%” f3r3 

“3%p%” 3f3 ?% 333%-333% 3lf33% % 60-70 %3% 5K3% 331 30-40 %3% 3313 313% 
t331?17 e%?7l f%3V I f33?l 331 3V 313 ?1 3lF33% % 331 ?7 33 f?31 3131 ^ I 

37 313 ?% 3iF 33% ?1 ?%3 331 ^%3r | I ?%3 ?1 3?71 ®3 4-5 %3%o 5313 3131 |%3r | I 
3 I 3 ?1 3%7 IT^r F33?V I F33% 30F33f 31|7 F3?13V 313% | I 3%3 331 

371 F 331 3%3 53 3%?f73% ?% ‘'3%^7%” 331 ?3%^ “33%” 31 “f337l” ?f% | 1 3%^7% ipi 

333%3 ?7% % f3% 31% % 3^13 % 33?t3 3537% ?V 3r313 3% “I? ?7 313% ?V 357 lf 3 Srf 
313% I I f 0 313% 1^3 3|3 0%7% 30F33f 3537% % 3%3 % 5313 % f3?33% 7|3% | 37?| 



TT5r?«n5T Jr stpIs farfffjrr 
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>T|f qr^ i ?f5r| |ir qr^ft ^ i^q> srftrqi tt % sj'nft 
q’T q# 'qqt qc«rff % qpq ?rTq% Tgt qti'd % q?rq Jf fqTi% 1 1 qq^ft ®q qiq qf 
«rT?rT I fr«rr friqt Jf arr sTTcft 1 1 qftq % q?Rq- qg^ft qrqq fqq?^ qraV i qrt qn: 
qt^fV “q^” % qw nV arqrf srrqt | (fq^ 7) i qt|qt ^ qqVq qfq qTqt t 

fsn^rqiTT, fq'Jf trq qf|^ I ) qt STWq qsfqqf % qqq qqrt I fq?| qsf^ 
fqqqq^ qqq fqqr qr^j 1 1 



fqq 7 (q) ; qfq ^ qqt qtlft : 
q>*ft^ qqqn qt|^ % qrq 1 1 qq% ^iq if ireqV 1 1 
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firn: wirf 



7 (g-) qr ^ spt 1 


(8) ''SPHT” f^sr 

qiTJT ^PT^rq' 1.5 ^ 2.0 firo ifTo h 1| % TfSTfcT ?IK % 5rHT!TT STTm | I fifeT irqj 
|*ppr ftcfy I, |q> qf! ©1^ gif q^ qli5 q?V sfiT fgqi?!! q;?!? st^or qjfgrr 

l>gT I #gt ^ ggi«r sriai 1 1 q^fsT 4-5 %o ifto ^rrgi 1 1 ^ sflT trcp 

w"! I f3r?r% hV# c^ttfeqr qrr qii 1.0 fgo gto ^fr^T gt^i gfEiT 

1 1 '^gifeqi q?T g §1% qr qg gi gfg gqgsg gg^g gggi st^i gfgi gigi ^ i 
qift qit g;q<t g^sV qit fegq:?! g ggigt 1 1 qiV ‘H’ snmx % ggq?i:g "giV” qr 
q^sr grgi 1 1 ggt qitg, qgig, faxgl (wrightia tinctoria) srifg # ^ ggr^ gigt 

I (fgqf 8) I qjfsT fgfg g^rgifg sggfgqi 1 1 


If iii?R antr 
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8 


8 : ^ I 

^kr *r®f5Tiff If f^mr ^rtgrr 1 1 *pk t 'ws’ % If cft^r srsirk 

% srmft sriftii If | : 

1 . (RT^ffir miT tsifri), 

2. 3TT (?sn?fVir ?THT *r5rflrjn), 

3. STRFC ¥f I 

f3r?r Irs^ ^ 'ts' % ^7 If If ^stt^ | Rana cyanopMictus snfir 'in' 
1 1 iTf ^q-»T 3T5T?ft^ff ^ f’T^crT | asrr ©fa strr ^ 

‘ta’ fas itai 1 1 la snfa ^ aiar ^ arfa^raa ^pparf (aaa % aasTT a^) 60 Fao 
afo itat I aar ar sfk ^ skr ftar 1 1 (tfraa,[®]) i ariar ^faa aff aPaaiss 
aa| aa air If 'jjaraT ^ai 1 1 

^^1^ % sraiar aaa ^Faaa 1 1 arrFaaTaV ?ak aR aa fa^ialr If 

fa^a 1 1 araf % faak aff ^a % afaV at aaf % ara-ara ^ at^ Faaat aft ^"ta 
aia FaaiT% ak | i afat % “aar^^aa” % ara-ara ^tar ’aarar ^rraT 1 1 

tra aR If arat aft |t ‘ta’ % If araraT arar 1 1 
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?rcft5r 9rtrT 


snWf ^ f^fsr 

% sT^TTWT (^sTTfftq- fnir ?ftq^), %^t (^Fm^sr rrm ^3?rT) aiTfsr 

?fV 75111 snt 1 1 I ?fr 7rPiT7f 75> if =7^^ |q lT«r % p fg?rT 

^75Rir ^ ^ f^7T 7rT?rT I ( 7?ff7 TITSsff ^T?r ^ I f 15 5n7 

<7Taff ^ ^ f7?rT f%€t I577;7ir 7?V 73[? % I) I 

1- sfrtka TTSf^RT 

7t|ft if wsf^r^f ^ 5r^ sftfgg' aTsfV ^?ft f m fsp 7t|ff qriff if qft 
x^ 1 1 7Rt ^ ft 7ft ir 7sf5itf t 57^17 3rRt 7fciT I f^r^rt t 77 qff qrat 1 aii^w- 

5P3T5flfT7 qsfgmf 7tf7t t STTt! | af«IT %7 i37fV if 7tf 7fat | I 

2. fcT Ttsfttm 

qqitt nf qsf^rtf qt ip;fir 77 727 ; 757 'b^tt strt | 5T7T 137 77 g 717 7 t 
iTTi 7a?fi- 777 177 T tt sritv I I 7T7 if sriq 5^7T 717 70F?Tqlr €t f?7it F^Tilf 7 t TfTat t I 

rqqft 7®r^7f Tit 7t7 ^ 77i 7>7;'^ if 7’! 757 77711 T^T t7 5T7 7J7 3K77-Ht% fg^T-^^T 

>» 

7 i 7 t7 ir f 75 ferr 7171 I 77T 77 if 5 ?IT f 77 T i 3 n 3 T I I 7 f 7 7 m Fg 7 ^Tft % 7 T 7 37 : 
777f % t7 ir fTf 7mr | cmr 7f7 7?r 7t7Tf77lr if 77f 7:7 f 77 T 7 T 7 T | I 77 g 
75f77f TIf 77i 77il 7^7 ^Tt if 5PT7 if 7lf 7T7V t I 717: 7ft 7®f77Tr 7t q^t %" fgq 
ft Trr fimr ^rmr 1 1 %77 ®t€t 7®f77t 7t ^ 3177 7^7 7'35Tf77 Ftt^t 7T7i 1 1 

7 F 7 HIT 7 77T fqtrTHT 

7 ftTTTt ^7t if 77r77 7c?7 7I%5 % 77t7it 77 7E777 TiTt 77 f777f7fe7 

ftTmt I : 

1- Sr7f77 77i:77m7 77^7^11 if 7717^7 l?7 t 77757 fwtt TiT ft 777t7 ffT^T 
TRT 7T7T | I f7<7 “Ttg” ^ ttT? % 7t| % |7 Tt 771 707^ 77f5t % Tift 
7t ®t5 fTJTt tt 77777 if TiT 77t7 7 ft Ftt^T 7I7r I Tift Tit ttTt Tit 
^5 7i7 mrfer^ f7f77 T^^gaft TiT tt 77tt7 7^ ftiTT 7171 I 

2. 777-777 777 t TfgTt ¥t tt^lf , qTTt Tit 7f7lf Tit f7?7-f7t7 7f777f77f 

if f7m-f7?7 73r77f 777tf 7T7t | 7t 7f 77t7T | f7 7cf7-7T#7 7Ti7tTit 
TiT f 7 7lf77t Tit 7|7 7^®T 7T7 | I 
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3. wR^q'fcni Ht<T-f^ ?rTJT sTTferr^rjff % ^R^Tfcr^ ?rR ^ srinf^cr 

^i 1 1 ^ 5 ^^ t sirasfr er^rr 

sriwwspTft I I 

4. jr®f?T!ff ^ 3rT#j f^jrr merr | , Jf ^ ^ srfr 

1 3nf?^f€Jff iTf sTf ft?r % ftrarfcr ^ ir^r wreft 1 1 

# 3TR5rar^crT ssV g;^T % f5r?r ir^f^rirf ^ f^5rf?r?rT 

1 1 stijt: ^|?r arr^TT ^ iisF^riff ^ ^ ?T|f ®t?T sttcTT fsr^r^ ^ %^?r srr^ 
^ 1 % ?rT5T % SRW JTsF^iiTf I sfts iTsf^riff % sr^q-fsr^ ?t|VT ^ srfgriTT 
T’c ft'rf^'cT 7^37 1 1 irsfirzff % arc^Tfar? stt^e % ^ ^rs^nf ^ 'rfsTiTf ? srt 
sriR^lr % r^K'ii tt «ft srw? if ^r^ar 1 1 

irfiriff ^ ar^TT^rirf if ?p «fr^ 'n^ arrcTT | str: srr^t 5FfT ^ 

qTffV 5zr^ <5r|T f?irT ^nsrr | Tt# ?r srflr^w qsftrirf ^ arrcft 1 1 

f^’TfcT iTSfrTiff % arfec^ % ^TcT^ | fiftft) ^ % STWJTH cf^ sr^^TJT ir>ir iTSflriff 

^|fr ^ir Tf srral | 1 


fa^frr-ffUTsr 

^ ?r«ft gq-^firiff ^t sti^ttI’ | Farfff?r srTfsww'V t tr?jt arnlj ?rr^'t 

^rm^TTV ^>T?r5£r 1 aft tstt ?r|rft?r tff arr^rfy | ^fsarwV TT5r??rR ^ 

iR^JT-arpts sTffRjff 7 ft arr^sFiTt ^ 1 ir*n^T aft^ft, #5rTf?r?r, ^R?qfcr^ 71 ^ 1 - 
TTaft^ (%7^) STO jftfr an^spTTt ^Taragr ^ 1 % q# q'T^t^maft cTazff qR 

arsifirq' ^ 7 q I 5 ^Fca" % f?rq arrm^: 1 aft ^ftcTTTiTq ^ 

^|5r sTT^riTt I anH^r<V ^ 1 

1- 5ftgar, qqo q^o, =gr^ar, %» q^o g-ciT jo^q, %o %o #o q^o qifo q^o 1993 
90 (3) : 404-411. 

2. 5ft?ft, <fto : (qqqfqfeqt sriq; STTliqqtsr) qfo q=go sfo qffqq, TrarPTiq fq^q- 
fqg-T^rq 1987. 

tfqq^, Sfo ?fto : ^o gfo qqo q^o q^o, 1993 60 (3) : 506-522. 
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?tTTi?T 

sr^ 3r83iJT5T 5r srT^^fifr^ rr^rr srrf % ^ ^ fen w 

1 1 % n»Tir% % fetr fjfint ^ nirgnrsft {AA srqr aa) 

sr^rn^Tnaft (Aaj ?r5?Erf % 9 spftt % 5fr |q ?5rfjTT nsrT 

I afl^ 7iqT mi fe arfnqfer sife H5??sr ^raft amnsm spt sr?^^ 3 it% ^raft qtst ^ p*+2pq 

+9* % ^ ^ ^rt^r ir^-nr T|»n art^ |t niaFsff % aryg^n % %i? 

^ smT ^ anrnw if aftnt ^^Tfer ft arnrnT, frrjrrnn ntn nTga:Er Jf 
fnnir nff ^ nraT 1 1 

5^1 fesnr % sttt ABO ^ srrsrrt’jn cftn ^ 

sfh ABO qpt snn-aTTf f?r afl ir^nr apt *rf 1 4jfrfe xfn atn % Jr trf^g;w 
g«q- ^q- aTTf % ^ ’T'lT'TT | I aftq STTlfn ^Ft n'rrqT % aftq-sr^T qqr a^r^-ST^T 

^ ??rfirT | l af^q ani fn % STTT qi-trafln fqsm €r arf^ ^ 

arqq^qTaff JT ^ q| | I 

^Tsf-qtqqq qqt^^q p^+2pq+q^ % anSTT m ^ anffcT aft Wt qW^T 
*Ft q| I qmr q^T | fe w ^ ^'t qf n^nq fern ffar 1 1 

afa' Jr, qprq % fqfVr?q ^ TTf an^ qr^ arq-qTfqqt Jf ABO qtq siTffq qqWt 
qqt I fqqJr qfe'q qi'^n % fejq fqqftcr ffnffr ^’nft wrrq qft arq-^tferf Jf qrqt qqt 1 1 
fqfTT aft arq-qTfqqr (qqiar, gasr, ^ qq ^ pm 9 aftn anifn Jf 
^q’^uftq f qrqt qaft 1 1 
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Abstract 

Fopolatlon genetics and estimation of gene freqnency. By Chaturbhuj Saha, 
Department of Anthropology, Giridih College, Giridih, Bihar. 

In the present paper emphasis has been given on the study of population gene- 
tics and estimation of gene frequency. Hardy-Weinberg discovered that an equili- 
brium is established between frequencies of alleles in a random mating population. 

Gene frequency is considered to be the important attribute of a population. It 
is defined as proportions of different alleles of a gene in a population, and in a 
particular generation gene frequencies will depend upon their frequencies in prece- 
ding generation. Gene frequencies also depend on proportion of various genotypes 
in total population. 

Important aspect in the study of Blood groups is the estimation of gene 
frequencies because they are useful in classifying population, in tracing past migration 
and mixing with different races. In this paper an attempt has been made to estimate 
the gene frequencies in terms of Blood group and Phenylthiocarbamide taste. Theory 
of multiple allele has been tested by means of gene frequency. 

A comparative study on the temporal changes in the frequency distribution of 
the ABO genes among the Indian tribes of different regions has been presented. It 
has been observed that there is a great difference in frequencies of p, q and r between 
the tribes of South India and North India. In South India, there is decrease of freque- 
ncies p and q genes and increase of the frequency of r gene while in North India an 
appreciable increase of the frequencies of p and q at expenses of r gene have been 
observed. 

spTcTT 4 STT^R ^ ST^R, ff'q*Fcr, 

m STT^JR-ST^FR, fcrqiqq STlf^ 

qft qfq | qq t I 3fTpftr- 

^ spT qi Tfl | f%%q* UTdf % 

qigqfqapTq % fqiT qiqq qff | TTHq ^ ^ 

srqfsT yrftrqr | i Jf qr qspqr 

I, qTUrfqqfr ^ qpt fq^r qirfoT qft 

3Tqftr arfu^lT frqt I, ^Xr^ q-prqR'f % srsqqq ^ qqiTiq 

|l5rR5Pq ^X^ 
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^!TH©rr ?r«rr 

'ftfy ^ sTjfi-jr fe^TT m, T^ff 5»r Jr srif^fsi^jr r^^Jr^'jr % 'Jrw 

5p?=?T’ (T^ f^feff ERt STJfrn if ^TT^TT ^131 | 1 3T^: f^iSTcTTiff ^ 

|V 3n5^r?r^ 1 1 

iftfciwr #^'^rrT I 5ft sni^ffT^ trgr cffst ^ |?T<t >ft?t if ff^^FtcT 

^Tcfr I I ^JT mif % t ^ 1^ 1^ I ^tiftHtJT I I ^fift- 
?r>>T if 3r^5p sft^r ff^ 1 1 aftififTtir if sft^ ^ f?2r% ^t 'sftHt-^smt’ 1 1 ^r't 
5ft^ sr^^TT I'ta'T 1 1 ar| srqr^ irqji t^F^qr^ ?n«ft % ?iT«r ^tcTT 1 1 ??r 5ftt % ^rr^ft ^ftfft 
'Pt 'ct?fr?r’ (alleles) 1 1 irF? Fqn?ft ^Ft 3r<T^ ^Rrm sft^ F'Tat ?tpf ^ ?sr5ft 'tt 

rr^ fr sr^R % ^r q^ftFr F^r^r^ | at ^ir % F^rtr ^riri’JTsft (itJtt^rwTO) ^rai 
I st^p f»T% faT^rr ?t FaF^^jf srant % tt^t^ sn'a ft^ t ^ 3rrrii|Tirift (|§:d3rm?r) 
srraT 1 1 sra': ?9rTpFa if sr^a fsrr q^ff^r f^rr ^?r ?sT?ft % F?t^ 5ftq--sr^T (sflat- 
jtit) a«rr ir| F^r^r if Ffrqptir ^irrft sir^s itrft | ^it 3!T^-5r?:q- (q^atsRT) qpfr 
srrar 1 1 

mag ^tatHta 

agrraa Fifgqt qg iraaPi ^ qa; FgFsr srFa'rrFga qft Fgar% ^x^:'’! arag a Faftaa 
gjtatata (2 k = 46) spt 4 xt qax aa'T i fa% gia sPtaXata qpt sn^aFxqxt aar aa% 
ir^ftirg^ # F?gFa % snsriT ^x aca^x axtatata afaia a?| 7 apt t FgarFaa F^ax 
aax I IF gafax^a asFa ^t ‘^F^atarfraa’ sfx|^ 1 1 a| ggfa‘x:a agaraFa a 1990 if 
pg'tgx-R gxT Faar aax i ?a% aiaxT a|ir ga ^ if 3, fa^ ga 5 ^ 2, ^a^ aa C if j 
aF|a 8, ata gaT) if 3, afa# ga-^ if 3, ®s aa Fif 2 aar aiag ga G ^ r aFfa 3 ax^ 
1 1 w a^XT % aiaxfa ^Fxa'xaxwa % aarai f® a^a a^x^ % axtatata at qn% aicr | ^ 
axa: a?aaxa axctFxcgx ax aiaFagx aa % aaxax?a sataxat if ai^ ar^ 1 1 axaa t gxtatataf 
^ aaxaxTaaxa at aaxa at §t aaat f— (i) axaxm atatatat gxt aaax ax axa ax aFaax 
|tax aax (ii) Faa't qgx ax qa ir aFagx gxtatata gxt aiaax ax aaa axax i 

atFaax-Fgaxaa % aaa Fa^ ax^aaa gaa^a if Faat aaxT at af aa ax ax% ir 
srra: qa ax qa ^ aFaa atatata aaat FaF^aa Faax if a|f ax ax^ I faa% aFiaxapa^ 
qa atFaax if aa aax faff if afxFcax atatata air axa 1 1 aa atatata axat qa^a 

(atatatfaa, (2k=45)) aax aFaFcrP atatata ax^ faga gat (axfatat. (2k=47)) 
agaxat | i qa gag^ atftxaxq axa: a'xa ^t axat f aafa atftiaxq aFaftax atatata ^ 
aafxafa at a^a at aT ^at | irlaa aaat aat sra^a it axat 1 1 
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3 Tfe>sft»r?r ^a'crr) 

»TT 5 Tsr Jf fggnr ^ f^r^fiT t3[^ ar^q-Oa] ^ sr?gq 1 grqspt w 

^^3r ^ anr^qf^^q qq^qraff qr fq^q qqiq qy^T 1 1 fqjq qqqi fq’pqfqfsrq qiiff ^ aftqV 
qrqt |— (i) ET 5 qtift -21 [G qq STfqtqt, (ii) 13-15 (D qq ^TCqtqt) qqi (iii) ?T?qtqt 
17qT 18 (^qqfT^qtqt) I 

<J-qq qT?qM 

qranqq: G-qq sr^qtqt |V qrqr qtqr | qqtnp qr>q>q>q 2 1 glqi | ark 
fq^fqqV q^q?q qff ^qcrr 1 1 f q fq?ftq ^ qqrq % jqq qfV qkqr qqqq qsq gt |t qrqV 
t f ® f?qqt qq^ fqg- ||| | ^qjf ^ qfq qqrqr^q qqr qiq qrqrrq q=5# % 

G-qq fr^qkT' 

^q ^rfq^qt Jf ^tqtq^q 13, Hqr l5^f% qflf ^ qqtfqq ^qr %feq ?qsq q:? 
^ f ® ^|qr ^r^qiq | ^q qtqf if % qik qr qr'lqtq'tq qqrfqq ftqr 1 1 ^q% qqrq % 
fqqqtq, q^qqr, qlfqqqqTqqt, qrqfqqr qqgqq, I'aq qrg (q^rtrs q^q) qrfq qeq?q 
1 1 

>G’-qq ?T?qtqV 

?qW I8qf (qr I 7 qf) qrktqk qqifqq ftqr 1 1 ?Eq% qqrq % skr q;*!, qftq ^ 
fqffqqf, qaqqrq fqq Tq^fqqf, %?slq qfqqrr q>q, af^r^qf % 5®^ fqiFRr, qrfq 
frfqqr, JrFq|q qrfq q?qfq | 1 qqrfqq fqig q|tqr qqr afffqq 
7:|qr | i 

fqq qsktqkf ^ arqqrqqT^ 

qrq qqr qj q>^®i % q^ ^fsr spf f^ % qfqqjrq %rg'qi 7 if %?qqi qjqr % q>qqt 

q'K trqi qqq Prq |tqr | q> pqf if q|f ikr 1 fqq sqfqqqf q q| Fqq 30 qfqwq qr 
qq^ qfqqj qftfqqrrqf if qrqr qiqr |q?| fqq qftirFsq aqTcqq) qigr qrqr | qqr 30% % 
q:q qiir oqFqq fqq art^Fqq q^qicqqj |TqT | I aiq: jqq— ve qq]- j^qqf -fve ^fqf | | 

^qrfq'Bc-qq Fqr^q qrir sqFqq eqqq-q^q | %Fqjq qqif ^ q f ?qf qir ^ qrqr 
qrcrr 1 1 qqaiflr qqr qqr q?: qi-qq & f ® qc^, qq^Ffqqf q^qFqqrFqq qqr qq qrq 
q|q qq |tlr | l arFqqfqq; ^q |Fs qiir I I ^qir qqrFqq qt ’dql qri’n % ^*1% 
q? qrqr--q qqqr | qq^ qq^qr qiq |>qt 1 1 ^ir sqFqq fqq-gffrrFqq qqrcq^ | qqr 
M qsq # qk q%q qrr^ f | ?q^ 47 aiVqYqtq f 1 ^qaq qqr q?qt‘J ^ ?qir 
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r^TiT 5PtTfr?ftiT ^T »T5^ qr^n | fsrqif Y HTqi!=q | i gsqf'J ^ 5?nwT 

^ftr^FTsfr ^ r^rq ifT^Feq |>crt | tctt | ^qf ^ qt ajtqtqtq YX ^tqt- 

qtq 1 1 

qqq-fq^ftq qT% sqqq-q^q tf | ^fmjq qq¥V fqr^-qf^qqt ^t 

fqqqq qff ^tqr i ^tfV f^qt ?fq ®tsi, nqq t ?tqf sft^ % qVq ^ sftq fqtrq q^ 

ft cqqr qqr B'q^ 5% ftcft 1 1 q^ Fqq-arWsq q^qicq^r ftqt 1 1 %q5r 45 
ajtqtqtq it% I qqlife ftqqf ^ Y qrrqtqlq qfr ^qr i ^Jf qrr qtt 5f\qtqrq 

1 1 ?qif 5»q YO |tqT | qqfq X qrr qrqt s(frq>qtq ar^qffqq 1 1 

4qqqq % ^T^q fq?ftq qilr qtftqf % sfg^ft |sr5ft t fqftqq q^HT 

% fq^q qfq^q ^:t q<jfq feqr i qq% qtq ^ ?q ftfqqf % ?qqtq qfe^qf qr qgqq qrrq 
tII I §q qrq^ I cq=^q qfqq^q qqnf Jr fcqVq-fqrqt qqqq qq ^q % 

^rqt I (qi|'^’’®>®’) qiq ^q^q qfqq^q qq aqq ?r?rtnt if feqt qf qq>R qft- 

qqq q^qq q|1f 1 1 qrqq t qffqtqf qV srqrqpqqTsff % qiqfiqq qsqqqf % sT^iq q^ qrqr 

qqr | fqf iq% ^rt ?nq if ft cq^q qfq^q qq q-q % fqqfq qq fq^fqq t 

qqifqq ^qr 1 1 

qRq fq?ftq qtfqqf % rq=^q qfqq^qf ^ fq^qq^t I— 

(i) qrq % qq? fq?qq qFqqqq qfqqq 

(ii) qrq ir qrq qqr ^^qfq Illrd afqq-sfgqfq ^rq 

(iii) ^q ^ qrq qq> ^'q fqfqqq qffq 

(iv) qfqq afqqf if qrq if qrq q^ q%qT #q 

(v) qfqfqqf ^ 3r?rq^ ^q qfV srfqqr snf Fq 

(vi) q?T% % Ifqrq sqq if srrq feFqqq qr ®tei ^q Fq^q^r mfq 

^[10] % srg^'v % ?qqfq qFq^qf if qqfFqqq ^ qfqrq % Fq-q ^qqr qqql Fqqfq 
qrq^ qflr qRT q^ l ^Fqqr qq aqqtiil, % £ qq ^ ^ 

qvETR'qq: anq qfq^q 6% ^ 3rfqq> qrqr 1 1 qiq ^ qtq ^ fqFqqq qffq qrqr 
qqr I I D qq sTfqtqt 1 1 FqFqqq sfq % qiq ft qiq atd Efftoi qq qrq aiFqq; ftrar I qqr 
qq% % ^ ^ mq Fqrfqq: qiq't qqt 1 1 

qTR^t%qm qrqq fqfftq 

fq Fqrftq if sPtqtqtq ^'t qqqr 46 ftq't | qqtFqr srfqfisq aftqtqtq sifetqtqq 
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?rT| 

if STT^TT 1 1 21 gftiT>?ftTr sftT 13-15 (/)) if ir 

tiq? % ff% qr 21 qrqT ^ ^fqJTTsff % qf=q' qT 21 qr 22 qrq^ % qiqf 

qTcff I I 


ar^qr tfqqr qfqf if ir fq?ftq frqr Txtrfm arifq sft fqtq 

% fSTT I I ftfqqf %?qqfq q>T qV arsqqq fkm qqr | l jq-?: fqfftq f(fqq1r 

^ (XO, XOIXXi; XOIXY; XXjXXd, XXi, Xy) |5r?ft 4?) qfqffq^r ^T^^feqq VT ^qR 
qqgrr fSTT | (^fqqr qq qqr fqfqqq spf^r ^'V stfaq-qq arTqfq 

qil qqf 1 1 qq ^ qft srftrqjqq arTqfq; atd qitor grqr •S'-?T^q>qfq^ 

qfq^q spT srfqqiqq qiq, b ^Tfifqqq qiT sr^q^ qff aft'^ % qjm a-b jrrr 
%‘T arfgqiqq qrq sfTfq qrqr | I 

^ qHT55^5qq %f0q XXY ^ afjf^rql if ^5r qq^ qrr qtq qjq qqr str 
qff arfaq? qqfq qTql 1 1 ^fqqr qqi 3T?qliP«i ^ XXYY, XYY, XXXYY Tlfqqf if 3TR qqii’" 
% fqfftqf ^ gwqT if sriq sfq^q ^ stftrqiqq arrqfq qiq'l 1 1 

fqqlq q^T arifq: icsTqf^qq (qqrqqq't str: ^rraq^fe) 

1909 if sfqar fqifefqqq 3rTf%q't5? |o qjl j^-q; qXT arre ifsrqt- 

fqraq” qqqftrq gf i w if f?if% mqq if g^qfqftq itff qrir fqfqR tfrr^ftqr 
qqiqqqqiaff q^T qwq fq>qT aff^qf ftrsfq qfaqrfqq fqjqr fqifs fqrqss qsrr^qlf qff q>qt 
qr^ if f ® qqnTTfqqTq fqqrfqq ^qf 1 1 % qqq qj> qq qqq % arr^qftrqff ^^taff 

SRT qff fqrqr w qqffq? qq qqq k q>q qgqrq qq qlq qr ^qrq qqi 

qqr^ if gt qpq ir q| % i qtq qtq% qq f o q^To % ?f qfRfqr % qyqr^qf if 
fqiirq^qftEr qTTq(f^q%fqq 1950 ifg--| qlt^ 'jq^qqq fq^rt) % qft 3fTq qVT 
qj^rr^q qff aft^ anqf^ fqrqr I qqtfqqr ^iqtqf % qrqr fq? qrqq if q^qr^q % qreqq ir 
qrqt qfqfqrqTqf qfT qqr | f^if qrqq> qfqq-fqiqr^qqir^ ^ ^ qft fjpqr qf 
wrfjm 1 1 

qqfq ^ qqqmrqfqq; qrqferqq (qiift%fqqR R^qq) qr ?qqlq qqr qTO irSTqfFqsq 
qff qqr%Rtq^[fqqT % qqq if qqq fqjqr I qq%Rlq^FcqT ^qriq if qqiqqqfiq % qq?r qi^TT 
itqlqqftfqqf qfffq 1 1 fqif qq%R>q (srqqtfqq qq qqr s^rr) | qqr qg |^q 
S’L'^ I ' 

^qR*! % qfqq aflnf if ftqtqqfefqq? qfqq srrqqftq q|Tf gtqr 1 1 ?q% qjq |V 
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3 rR#f?r^ rr^rr 

?n«r irRrsr Jf frff h^^tt 1 1 ar^r: 

irf^f ^?rT3' Jf srqr ft srrar | sft aiiit =^5r?FT cr«rT 5rfk % arnr ffesf ^ T't % 

if f^r«Tcr |t sttctt 1 1 arte aft qfr^^T, ^rfem snf? ^ T^^mr arr 1 1^^- 

^aft srg-^^^T ^ 5rr?rr | i ’r^'k ^ ^ srwar tg^arfr % spRor 5am i 

fRaiprf^sta^r^in 

5| f>T>ir vfV i^ar srffaa qr arrmPca | a^r i^ar nt 1 1 i[a i^af % ?*rT5 Jr 
=^TT5tft sraraRaaT an anat | i it:p f^^Pa | faaJr faRar^ ^5ftaat?ra 

qssri^a 5pt qiat ^ T^xw q^a'ta qrr amtfaa t ^ar?aT<a a?? §t ^rraT | i a^ 
aiETR'iia: awa Jr arar arar 1 1 af ata rr^r^c^t^fon t aarar araar | aaffip f sa% 

% arafaaT faaaa aa aara afar | \ aarfaa aaf^af ^ aqaa ^ ffe|taaT art arat | 
safaa Jr ama-ajaftr art saaar aga ft ara ftat 1 1 aarfaa ^afaa % arar-faaT ai^r 
a:a % arar^a ft^ fir at ?a q^a t aaajraaft ft^ | ^a aia aa sria ftar 

1 1 af f rjsaa % ^rar Trararaa* afafarar aft ft ar^ | aar af afta faaaa % asfta 
ftat 1 1 faraT^afarfta^fTaT Jr at aaaT ^ aaraa'faai a^aa frat l-aTafaa? fsa'taar i 
arafaar aarraa Jt q^aria fampr q%^a stfTfftaat^a ^ arat Jr farar^a’ qJrata aa 
araatfaa Jr ^ai^a'^a a^a ft arrai 1 1 firata aarraa ^ q^rr^a % a|T r(a Jr aa^ % aaaa 
3Tfaa> araar aara afar 1 1 

t^fafam 

?a %a Jf qsaifa art ^ ara^tfaa arr Jr^ata ta % aaaar ara ft arat 1 1 
?a^ aarfaa ft^ ar safaa % ara ^fta, aaar aar^. ^ar^ ?r^Jra, 'ifaa ara qa la^r 
aft aa sraar arfa aaat ^ afaa ft ar^ 1 1 

sTarctfaatfaa 

?a %a ^ aia^rtaa Jrar^arfa ^ara Jr a^afaa ftar 1 1 
aaaaar araafaart 

aigafa^fta frota % a^afa ata at aarafa f^a-a?^ | at Jftfaaa fasta 
% 5T^T afaarfaa ftat | la ^at % aarfait art safaaaa arafa a| anat at srrar- 
faa frat | faa% a?aaa aaasar % ararR qa a^a arf aRart ^ atf faaa a'ta arafa ^ 
arfaa 1 1 ar5araata fasta araa at ^ara Faar ar aarar | aaa fa |Jf (i) arafaa 
aaasarsff Jf afa-faata aar ata-arqraf ar ^a-ataar arr ara a ft aar (ii) faa aaarsar 
Jr aVarafST % faq artl faaa a ft i aaasar aT5araat arr 55a afaa faift at 
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5r5T?f?s!rT ^ sr^sTTffV sfVfft pTErf^®T 5r^r ^?r «r'TT& '^*3'^ *tt 

TfefecT ^1% ^IT^lr ^T arsqiTJT | I 'jflfjft 'TT 5fV?r 3TR% ^'n^T 

^ arigi^ q-^ ^ ^nft 1 1 f^?ft ^ sR-ff’sqi 5f f^pqr c[^ fqtqq; % 1^3' ^T’ift sqfq^qf 

spt ’Fi^TT qrtHT q’=«r? qff | fq jf® sqfqa-qf =|q t 

fqiT qtf^q^q fqqqf % arraR q^ q^rar ^ | i w ^ q'’i'Ti' ^ 1 ^ qraq^qr 

fq#q if ^if fqqqqr % |qq sqfqcfqf % qf^aa ^T qrTT qJT afTar | I 

|T3f-qT:qqq faaq 

TOT®^ % qR’^q qqr ^ft^r ^ % ai? af qraT ari^ ^rqr at 

^qqqr Jf f^aV fqqq^ % ^qf?qa sra^r afta 5 ® qFFsqf % aK arqw^ aftqf q?f 
t srfa^ fr ^T^qt aft-?: ^qV q^arq qit arsqqftqq q>’: ^q't 1 q ^-5 aiq Jf q;# qq % 
fqqr fqr faFal qf arqq w Jf qqai srqq^ 3:1% sr^qra Jr ^qt^F ff arr^rq'F 1 w 
q^TT %F qfT^^qqr %t qr? ^ qqq qrfqq f^qr qqr 1 qq 1908 fo if sfq'q qFqqq afto 
tiqo |Tff qqr qqq apiqfqf^p^q^ 555^0 qfqqq % ?qqq q^q ^ qj^qrFqq fasia %F Jftq 
% fqqqf qq arrq «pt& fq ir| fg^ f^q-T f% qFsf % qfqqFqq qFq-q^q^a (tsqq 
JrF^q) % qrq aftq-srrqFq qqr qFq-qq:q qgfqq qq^qr %t qi'q qfqaq % fqq f?qq 
ft qiq% I qq ®tq %F 'frqf-q'tqqq fqqq’ | 1 

f q qrq^ I f% qq qFq qT% ^ qqq^’q^ sqfqqqt %F qFq q5cq?a qqiqT qrqT 
I qF I I AA : 2 : I aa % q:q if jqq fF^ | I ’^q aiq^qr if ^ qq a %F qtqFq q^iq^ 

I qt 0.5 % qTrqq |, q^ Fqq't qiq qfq %t qF q^qf %t qrqFq qqq ti*P qqF 
qft fF^ I wfqi^ qfqqFqq qFq-qj:q?a qiqF qqqqqr Jf i : 2 : i qr qgqrq fq qqq 
qi'^q qfF fFqr 1 1 


qjq #■ fq qF A qqq qFq a qqqq |, 
p qqq i^qtq A %t qiqfq qqr q qqqq qqtq a qt qiqfq 

(5rfTp + ?=l) 

?q f^qfq Jr qfqqFqq qFq-qi^q-a % Fqrq qfwq Fqqqr |— 


S 

3 

* 1:1 


o 

< 

a 

B 


^F^fTT (sperm) 



A (p) 

a (q) 

A (p) 

4 A (p'^) 

Aa (pq) 

^i9) 

Aa (pq)^ 

aa (q^) 


srPT^rPra’ 
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^rr^nfv 1 


arffrirfiTgr ?fl'qr-?ri^?a’ % ^cqH' ?fcTi?ff % 5ft?r-5r?;T 

fq^3T zft?T 

#5rTfff ^ 3TT?rar 


^x$ 

3n?fa- 

« 

AA 

Aa 

aa 

AAxAA 

P^Xp^=p^ 


— 

— 

AAxAa ] 
AaxAA J 

I P^x2pq=4p^q 

2p^q 

2p^q 

— 

AAxaa ] 
aaxAA J 

[ p^xq^=2p^q^ 

— 

2p^^ 

— 

AaxAa 

2pqx2pq=4p^q 


2pY 

P^(f 

Aaxaa ] 
aaxAa J 

^ 2pqxq^=4pq^ 

— 

2pq^ 

2pq^ 

aaxaa 

q^Xq^=q^ 


— 



p*+2p^q+2p^q 

p*+2p^q4-p^q 

* 2p^q 

p^q^ 


+p*q^+p^q’‘ 

=pHp^+2pq 

+4p^q^ 

+2pq^ 


+4p^q*+2pq^ 

+q^) 

+2pq^ 

+q4 


+2pq^+q* 

=pHp+qy 

=2pq(p^ 

=qHp^ 


=PHp^+2.pq 

-p\iy 

+2pq 

+2pq 


■4-q'^)+2pq{p^ 

=p^ 

+q^) 

+9=) 


-{-2pq+q*) 


=2pq(]y 

= f{lf 


A-qHp^ 

+2pq4-q^) 

=P^+2pq 

+9*=Cp 

+?)“*=! 


=2pq 

=q^ 
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^TR'JtV 2 

ST? TT % sfV? Trrsrfsrf ^ sfV^-sr^^'T’f ?t f?TTT®r 
fq^k 3 tT-? Tpp?fa- ijcqfJi ^ffri^f if qcirtfsTcT ^fVfr-q^q (% Jr) 


<?X$ 

AA 

Aa 

aa 

AAxAA 

100 (4) 

— 

— 

AAxAa 

50 (2) 

50 (2) 


A A xaa 

— 

100 (4) 

— 

AaxAA 

50 (2) 

50 (2) 

— 

AaxAa 

25(1) 

50 (2) 

25(1) 

Aaxaa 

— 

50 (2) 

50 (2) 

aaxAA 

— 

100 (4) 

— 

aaxAa 

— 

50 (2) 

50 (2) 

aaxaa 

— 

— 

ICO (4) 


(9) 

(18) 

(9) 


fq^lf Jf A A, Aa ^’TT aa sr?q tr^r f5T|Tf | %f??r Tf^'T^ff Jf A A, 3TTt 

Aa TT^TT qqr aa |, ar^rf^T 9 : 18:9% st^ttIcT ^ | I 


aa 

1 

4 


qlq 


?rTW 3 

TTIT?'’!! % :??q”T TT^cTT^rf Jr q^JTTf^ia' afl^-sr^ 

fq^JT ift? :3?q'5T ^T'cTT^f JT SRiTlf^TT 

cJx? AA Aa 

AAxAA 4 - 

AaxAa 1 2 

aaxaa — — 


5 


2 


5 



srmfsT^ ! 9 

ar^: sifjrirfilcr aft^r-Jr^T AA, Aa ir^ aa p^ : 2pq : q’^ % ar^cfTcT ^ 

I I arg'rra fT5f-^fig’>T p\AA)+2pq{Aa)+q\aa') % sil^qf 

1 1 srspn: % arPHTpreT ^ Ttst % snc^’ itcfT T|irr zrf? 

T^^9r?r, ^'>r, qr jtti ? r ?nT anPr sr«nf^ ^|lr ff i 

sfk tfV ¥7 ^r ^iRT^ % %CT |ir ^^^f?aJTT TT %!=rJf Q;5ft5r 

¥T if ^?T SRPTcT if f^PT^ IT qsp sr^^r (A) gq-T fq^T qsrqq (a) ft I f^qFcT Jf 

f® qirgiiTqt (Aa) aqr aa) qqqyqq ■ (Aa) ff^f i STTETK TT qf 

sr^fiTT % q^q-qiq?sr ^qrf'Tq ft<% qi t qqr ^pqiqf % qfq s^t ?'t stp^t- 

Ptct Jrfcfqq qf Praff^q Pput qr a^pqT | qf arr^ qr^ff 'fffeff P aqqf f?q% qat^ ^qr i 

^'Tf'qq HRqf % q| qqi qqqr | Pp qfqf ft qairaf Jf qq^r ^q A qqr qqqq qfq 
a qq araqiq qKTqq 1 1 qq:qf qq gq fq^T qiq^ | qf qi^ | % qqif ^ I^qi 

fqfrf AA, tiqr Aa qqr t^qr fqfrl aa | ^fqrq ^qff q'qrqf Jf qqj q^qif ^/4, qrt 
Aa qqr qqr =q>qrf aa qrr srgqrq 1 1 ^iqf-qfqqq % q^f fffs Ppqr fq; spirq? srFqqPiq qfq 
q^q-fg- qraf qqq^qr qp qr^q? an^ qrqff q'fst ^ qf srqqrq qfq at qqr q|qT afk 
arfqqfqq qfq-qiq?a % spqqq ^q qfq ^qqf % ^qq qqq?: ^ qqqqqr Jf qfqf qgqq 
qqrfqq if qrifqT i 

qqi^ fqqfqq qfq-qiqisr if, qrl qf qqgqf ^ gr qqqqqf if qr qqqqqf ^if- 
qfqqq fqqq qiq qif ^ qrar | fqqir ^Fqsq ^q-qqqf % srqqiq qff fqfq^q ^ ir 
qqrfqq q?qqT 1 1 

qRqf 2 if 9 srq>R % f^q q'fq-qiqiaf ir qqpq qqiTif if qfqrfer ifq-q^q 
qqrfqr qqr 1 1 qfq ^q qf qiq If fq? 5r?^q> q'fq-qiq?^ ir 4 q^rtif q;T q?q garr if 36 
qqrTq’ qqr gf i 


qiT^ 4 

srqq^qf qfq qiqiq ir qrq^q qqrqf if qcqrfqq qfq-srqq 


fqqfq qfq-qiqqr 

<?X? 

AA 

qcqiq qqrqf ^ srcqiftrq qfq-sr^q 

Aa 

aa 

AAxAa 

2 

2 

— 

AAxaa 

— 

4 

— 

AaxAA 

2 

2 

— 

AaXaa 

— 

2 

2 

aaxAA 

— 

4 

— 

aaxAa 

— 

2 

2 


qfq 


4 


16 


4 
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9 SfiETT % fq-gtir ^ 9 : 18:9 3T«rf5r 1 : 2 : 1 %■ ar^qTcT 5f 

^7^ I 9 sr^TT % ?rp??Erlr ^Trsin" aft?: ar^rinr'jft iiT[q--?rj:orfsff ^ 

WcTtHf if sTcHTfinfcT aft^'-sr^qr ar^qi^ qqi-#?rT arcer |fa'T 1 1 ^rTf’Tqf iftfr- 
?rTa?sff if a'lr^’raarf affsT-a^qf ^ ?f^qr aifirq? (AA = 5 ^qf aa=5) STTcgr ?tcft |, aT^fq? 
sr^aqoft if 3THxr|Tqqft qfta-a^qf q?f ?f®TT (4a=l6) Jf ife grar ?ra5^waffaf 

qft ?f^qT ^ qijft sttI 1 1 

qH^rfq; anafcr qjf n^r^T 

fqr?ff arq'a^sqT if qftf fawq araagr i3[5ffar 3nq%, arffajTa'sft aifqi trgfl'vr qff ^sqr 
5i«rr aa^r safqgr qff w^sar faErffTcr % f^cr ^if sraaw % afcrPrfsr 

qff "laai afar | aar ^rtaf air afer^rgr faqnarr anar | faaif afaaar sagfi-af^qta a®r |f ( 
f¥r aRr^acT qir aa> 5 ?r ffrqjtar aa qra^sar if arqaar qffa ept ^rRaqis afaarcr srigr ^ 
arigrr 1 1 wa afaw ^ araaf^aafV affq: aag^aaft earqaaf qf( araa qsq: faai arrar 1 1 aa^r 

% aRraa q?! aqaia ^ aa qtaa^ar if aa^rtr^ff saRaa t aar 3r?a araaya^ 1 1 

aaTia'a : safqaaf if 3rq^ qfta qff ‘C/’ aiqaq: if atf^ q?! sraar f^aV | afti: 

f^af ^ agT 1 qffa atf% qt sraar aaa qfta % qiiaia ^ta't | aar a atf aq;^ «fit aafa 
araaa ata % q>Ra ftaf 1 1 ^a ataf qataf qff wiafa afqff if faaffaa qiq:af ^ af 
aa % arfaq? aaar if a=5^ qft =|aaT qaar | aar faa, aarfa arfa faqfaaTaf qq; at 
eaia ^'ar qa at | aiRq: a aa aaaaar qjT af%a arafafaga qiT a^ i 

atar fq> ar^a af at if I / 1 6 ata aq% ata qft a|t atf aqr^ | at % aaaa aa- 
^Taat i^ata 1 1 

afa j? aaa irata (A) qjt arrafa | 

atT <1 aaaa {^) qt aiafa f 

aar f^ar oafaa if agi'q) atqra % Faq[ qfta-a^q % ^ ti;ata ft# | wfaq; aa 
«raaaaT if ^ yy;p^ | 

(P+^y=P^A-2pq + q^ 

V 9*=1/16 

.•• 9=1/4 

3ia: aa ?^a % a^saf if ata 5 a q>T 1/4 ara aaaa qata (a) aar 3/4 ara aaa 
qata {A) aiir 1 1 
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sTTOsiTT 3ri5|#f3frsi!t 5r<Ti 5ft?r 


rr«TT ar^w5»;T5fV (Aa) sjTf^f ^ 3nw% 


^ I 


2m=2x3/4x1/4=3/8 
sr?5r ^rirgriTaft (AA) ^ sriwfgr 

;,2=(3/4)»=9/16 


srspR ftr'B % WT!T % ^?ff 5i^f 4iT ^T^fTTa' sTia srrar 1 1 

maqr ^ 3T%^ I ^ fa's 5t tt arfsra aff fta | afc^ at ^ arfg^ 

qataf TT 5>a | srsq-fa sftaf % ^ ^ srfsRf qata srea ^ a4?a t sfk aff % 

i^ata a|-tTata arfart 1 1 ^ qata ?ft %aa tnp % at ^at^ atfa |t aaT®r 

faaat a?r aiaa f srata ^ at aa^rtraft ar sraa^^ir^ l^q-fa Jf at safaa t 
faa'Tfaa aar faaaa % a^aaia aaftaa ^ aara 1 1 

araak a^ qa? ata % a|-tTataf a?T aara ata % aar |t fa%aa> aa afar | iafai3[ 
fafvna q[?ft?r-5»at % aaia ^ |t faaaa? % a?aaa arl safaa-a^a ^ ft aa;a 1 1 qar 
5»at ^ ^ffgr ^ at aiaa Jr aaa- ar sraaa ft aa>a | Jrfara ? aJf a;at-a>^ aasarat 
rr^fta at ai^a fta | i ^at f^afa if aaaar^ aa^^aat trat^ff safaa a^a aar ^- 
aa:a at aa frar 1 1 tr^ afta % faa^ ft afasp ft^t aa% ata-a^a at aa't sraaa 
aftrar fk ir%a af aa<t aft | fa? ata-a^f aar safe-aaaf aft a^ar a^ia^ ^ i 

■^BO aa 

.450 •?:aa a»t % aran:^ ata qata, A,B,0 ^ ata-aaat qar ^ ftat 1 1 atat 
qata aag^aat ftafa t ft% aa AA, bb a-ar 00 ^ a^a aar A,B i^a o saaa-aaa ar 
faata a^ i aa^^ sraai^a^ fk aa faafa at^ afaa ft arat 1 1 rrata ^ ak 5 
aara aara arir fta | fafarr ^a ^at ^ afasafta anaa ftat 1 1 ^ir ata-aaa 
ar safaa-aaa at ^5 |t ftar i 0 ^ gaar if ^ atat aaa fta I faa% araw .4 ar -8 ar 
O % aia aata fk aa fa% ata-aaa aar saf^a-aaa ^ aara ftar i ^a-aaa AO aar 
BO % oaf^a-aaa at .4 aar -8 fk i ?a aisrra aa fafa?a aaa-aa arir sa^aaf % ak- 
aaa ar afara aar aaa | i afa o aa arir .4 air: B spt aaar if aa aar^ fta | faa% 
ar^a af firar aa^arat aar if ft saaa ftar ^afar^ 0 aa ak safaa % ata-a^a ar 
3T5aTa aarir ^ srra^aaar a?l ftat 1 1 lat aarr: AB aa arir saffp ar ka-aaa at 
sraagraat AB fkr aalfa atat ^ aasrark | ) A aar B aa aiir safkal ar ata 
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AA, AO g-sn BB, BO ^t^rf ^ ^ ^ ?r^5rT | i srttt 'gift ^nf % 

ssftTf-sr^ ipt oq-T^gq-r 5p-?:% I cfr sr^5r |V srim | fjp <9 x <2 % irV^-^pp^-fST % 
%5r5r 0 ^ ?raT^' fW gr«TT ABxAB % ?r5P9rf«T ^ o ^ ?fcrR | 

sr^ at^f sq?!'?: % sqaa-sr^ | i 

at sftat TfT^qaT «pt sfqat'aaT ^ sprit aafira % ata qata fa^ta l-^. l^. 1° 
TrraqrfeT fipar i a?it^ af ^ arai far trata H qa 1^ af-aaa ff»t afa ata-aaa 
i-^i-s % aia faaiar aia a^cfg 1 % ara a faaraT ara at aaa aaagsaat f?aFa 
^at I 


’^a arfaaTsft % 6 atmfaa ^a-a^a ani fa aft aaar aft ar aaiat | aft^ aa aa 
a^ ata-aaat aft saaa-a^a qa> % §f, atf arq; ar^f aaa aa aft sriafa faaiT^ 
arat 1 1 

ata snafa aft aaar 

c 

Taa aa % arsaaa *f aa% agca^a a>Ea 5fta sriafa aft aaar | aatf^ a| fara- 
fafea aaaf % faq aTaataar |— aaaaar aaf^aar, 5# Fa=5#a aft aar aarar aar FaFa?a 
srarfaaf arr faaa arfa 1 a^ fafafa aaqaaiat Jr w % acat aft ^aar =pt^ aft qar a^a 
atT atar fafa | 1 Taa aaf % aarafa aft aflpar Jr a^afraa fasfat aft aaar aft ataar 
1 1 ata araFa aR %% Jr ^a af aaar ara aar^ | Far f%at ^ a^pra % ata-as^ayat Jr ft^ 
arat aaraf aft araFa aar ftal i ata araFa % aiar af ^ aar aaar | Fqr Fqra't a^Jr Jf 
FaFraa aaf aa arEafaar Faaaa aar 1 1 

aa?J:a, ?aa qa |aJra arfa % sfta arafa aft aaar araJr % Faq qa> ^t aaatat FaFa 
afaarFaa aft | FaaJr saaa-aa^a araFa faaaar ar aarar 1 1 

aFa A aft araFa aft araFa ? aar O aft araFa a) qa aFaaFaa aTa-aiarat 
arat aaa’sar Jf aata aa qaFaaf aJr aaa, s^aa, %^Faa Ff aa arFa % aara Jf faa% 
STTr ata araFa afaafaa ftat fata aftara Faa^ |— 

ata-a^a qa saaa-a^a at atarFaa fJaFaat 



A(p) 

B(q) 

0{r) 

A{p) 

AA(p^) 

AB(pq) 

AO{pr) 

B{q) 

AB(pq) 

BB{q^) 

BO{qr) 

0{r) 

AO(pr) 

BO{qr) 

00{r^) 
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3TJTHW 3TR#f?r^ asTT ^ 

ND 


p*+2pq+2pr->t2qr-\-q^-\-r^=\ 

m p+q+r=l 


sr? i[?r^ fir ^rt*! srRf?r ^ irorq^r |— 

0 sq-f^cT^rlf ^ 3ri4‘f?r ='' 

c 

r=V(0-) (1) 


O A 5 >?ff STT^fe 

0-+A-=r^+2pr+p^ 

JTT 0-+A~^(r+py 
r+P=Vi.O-+A-) 

JIT p=V(0-+A-)—r=V(0-+A-')—V(0) 

^ sr^nx 

0-+B-=r>+2qr+q^ 

^IT 0-+B-=ir+qf 
n 1 r+q=-yy{0-+B-) 

.-. q=-Vi0-+B-)-V(0) 

p+q+r='\/(,0--+A-)—\/i0~)+V(0-+B-) 

p+q+r=l 

q=\-{p^r) 

= 1-V(0+^) 


( 2 ) 

(3) 


(4) 

(5) 

( 6 ) 


p=:\-y/iO + B) 

sr^rn: fir 5iH?N4T % A,B,0 oirffcriff ^ ^ jr®r!n 4?^ 1 1 Jif? 

?HT?ft5r ftrsra ?rft | rft Tuftsp^w ^ ^rnJi l ftm 47:15 ^ p+q+r ^ trr^ 1 Jiflf 
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SI'cT it^TT I I ^ |t STTaTT | I W f^^ffT sp> D SRf f*fiqT 

srrar | 


D=l—(p+q)+r) 

uf^ p+g+r ^T HR I % srfgsp ?ft D *rR — ve | wIt p+q+r ^;t Rff 1 % 

^ir ^ 5fr D sfiT Rfr +ve itcTT | I 

% p,qj sTRfcr ^ irniR % feir ^?rtf£r?r ^Pr ®ar^iTT f^p^IT 

p'^(l+DI2)il-V(0-+B-) 
q'^(l+DI2) (\-V(0-+A-)) 
r'=(l+DI2) (V(0-+D/2)) 

^ iri^ (+ve) R (-v«) % if ^ f^TR mj % I 

fspfft ^ ^ Bftq srRfg- rr ^ str q# 5Er*KTTfq?r 

STT^fcr % ^qtfqcTT spt ST-Slf # 'STT | I xr^ qm 4?! 

PlRT I I 

IINX^ (^ qjf) 

(0--r^)\ , [A—(p^+2pq)r [B--(q^+2qr)y 

“ r* p^+2pq q^+2qr 

{AB--2p qY 
^ 2pq 

of^f JV— grf% qJr sirf^qf f^r ci^t o~, a-, B~ q# AB~ ^ if 

Rftcfqf % arg'TR % qfcrFqrsr 1 1 

?^T% qr? ?5R ^ ^ 5Ft qt^T-qp sft stIt »ft ^qtnt i ??[%■ f%iT 

faftr 4>> 3Tfsr4Tt?r ^q Jf srcRTqT i 1940 Jr Ppr# rrq 5qqr?«T^T 

wFj qr^t afVq mqsri^ % ftr'p cftq ^ q,q % sr^qra ^ q>nqr 4ft i aicr: ?ri^r?4> 

w/h: 4>t qmq sqfqgr-q^q srifflr it sr^stq 4Ft Ftr % Fqq?cr 

FEpqr qqr— 


0~=r\ A~=p^+2pq, B-=q^+2qr. AB-=2pq 



45 


snR^fsfr^'V 5rsTT 

W 4>T sprt’T 3PT5WT ^ ^r*i5»;T5f)’ sr^r^f^rjT^zff ^ 

»i«i?rT % ffrqr nin— 

AA-^P’‘; A0-=2pq-, BB-=q^-, B0-=2qr, 00-=r\ AB-=2pq. 

^rTT'ift 5 

6 % STTT ?|^?ft5r irN 



V(0-+B-) 

V(0-+A-) 

V(o-) 

=V(0-+B-)H-V(0- 

+A-)-V(0-) 

?t5r 

V(.45+.l) 

V(.45+.41) 

V(.45) 

742+.927— .671 


=.742 

=.927 

=.671 

=.998 

^jrr'TTHt 

.707 

.846 

.542 

1.011 


¥mft 6 

f 55 ^?r5!TT3flf if B, O ^ lT?ft5r STT^ffT 
ABO P+9+r 



0.268 

0.052 

0.681 

1.001 


0.262 

0.074 

0.657 

0 993 


0.149 

0.291 

0.560 

1.000 


5r^T ?|i^5ft5r sA ^ ^r^r^fsaTarf % feir ^ jpft | !n>^ it# 

iIRf ^ ?T 55TW!T fTmcTT-f ^RTT TTR Sn*^ fSTT | I 

?rTTfc”] % f#fiT % tr# (aT5^f^ ^Rsrfar) gan pisr (aff ^[f%5r 

5311%) ^Tff afTT sirafrr sr^T sn^fcr sft^T arr^fcT ^ ttot^t ^ | sfh TTin | % 

5jTf% 3iT5rf7*P ¥T<5W 1 5r«Tr^% 3TtT|?nsr% «Ptf srp: Tirff | ^sr^ap 

5<I5T 3ft3C 53tf4' % 3RrT (Z®=8.36) qrafT SfraT I I 

si%%m 

’srRrffTiTT #t tt^ 5r5rir | fsr^ 53rpT% % Pp^rr^ar m#t^?Rfirrf^ (PTC) 
ITT pRT^5r «TTiP^rtqT (PTU) STT^tt fapm ^TRT | I ^T qsp spOT T-dSTor PpiT 

5fT?r ^ sTrf^cT ^ 5#\«t q-?: feiiT WRT 1 1 sTt^r tn: Ppr?r^ fr 55i> sqrfsFjr 
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^TT| 

*PT spXrfT I ^rrar 1 3^1 cftir % fftSTT^r arg^r^r 

5T|1' ftcTT I 3r?erK5f> (?TiT ^ST) | I ST^^T sffJT T q"^ srTSTTFTrr | 

?r*ft sr??r ^r’Tg^R'sfV tt srOTj^frsfl' Tt | OTr 3f?^K^ srsr^^r ?riT- 
fr«T3ft tt it% I I ??r747 srsr^r ^x arraiftcr | wf^>3[ fsp^fV «ft Sf 

^ ^r^r^JT 75% |>?ft 1 1 irf 5f «ft TTirr ^i5rr | (fg'f 1 

fq-T 5 qjT qpT^i »ft ?r»fV ^ftnf Jf trip rr^f |t?rr 1 1 fip# ^ ?4T? 

qjT 3m«r^ sTTfrr | nt f4??fY qit ^ % f5^^^ arfirq) wr Jf thtit? 

. 4ft ^^faT^rr qaar | 1 affs^rif 4ft 4ff!:% % f?r<T irRa-taTffTqff % qHiqfT 4fT afTTqfT 
aalq qffCfTT fafar 1 t^4f arq PTc (^t PTO) 4ft 1000 fir^fto ^5T Jr wt^r ftar 
^rrar 1 1 ^fEr% ara 4ft at aqraq ^rrat Jr srte taar ffricTT 1 1 ijqf ^rq 4ft i3[4f Jt 

FafJfcr faqr stt^t | ^rai |?rt: ^ g4': 500 srwcr fq^o 9rw fJr^iT faar fsrrafT 1 1 

. ??r ? 4 fK 5rc^4f ^tfT % aria’ ^rra Jr aaar ^ srraa ftrar 4fT 5r?^4f atfq 4ft aifacrr 
4fa 4f^ ^ snat I I a4fiq % 14 at^ aaiJr sfi^ | fa?! afaraaR 3fF4fa 4fq faar faiar 
1 1 f4fat-F4f^ t 1 2 cT«rT J 6 at^r aqrit ffrrt 4ft arawar ^ | 1 aftar’a fqft' srrt arJr safaa 

4ft 1 4t ata % ^afarar aiqfp^r ftfar farar 1 1 fan araf arJr ata Jr frara ?rTa frar 
I 4|t f=ra% ^ara 4fT fraa arar arraT 1 1 q'^^rw % atara ^=a-ata Jr safqa 4ft faar aar^ 
"iq arraa aar «ft =afat % faq; ^ faqr fsnar 1 1 4ft afapar % fJrcr |faa >7# qfTaaa'^®^^ 
ffiar qftrqifaa fafa ft afaaf ar^a 1 1 

w ^si'a % fatr ipft fraf-^aaa aat4fq'q p*+2pq+q* ^ arrara qq; ?aTa4f *pt trqftgr 

_3rTara 4ft airar ^Rt qri a^cft 1 1 

ara #' Faf Fafat fsraafsar | FaFa?a fata-aa^q : 40 IT : 40 r/ : 20 « % araqra Jf 
ft at a| q^aTarfaaf | Faf ata arraFa ftat— gtar*^*'’’ — 

r=.4o (rr)+ix.40 (TO 

=.60 

aar 

=.20(<o+ix.40(ro 

=.40 

Vf srtafaat (r=.60 qa ^=.40) % qtat Jf ata-affq sraara .36 TT : .48 
Tt ; .16 tt FaJrai 1 



sr^^r’sirr cr^rr 
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7 


%?ft 5r?r?f^T Jr .40 TT^ _AQTt .20 tt sftq’-sr^'T % iflR' Eig'fsr 
% ^q-f^r fqf«Tfq qq;R g cTiqf ^ sfi^fcr 

e. 


fq^q qYq 

qrq^ 

(?X$ 

qYq qiqqjf 
qft arrqfq 

TT 

qrq^q qrqrqY qq 

qqqrq 

Tt tt 

q^q^q 

TT 

qrqiqY q(t aqqfq 

a 

Tt tt 

TTxTT 

.16 

qqY (.16) 

— 

— 

.16 

— 

— 

TTxTt 

.32 

i(-32) 

+i(.32) 

— 

.16 

.16 

— 

TTxtt 

.16 

— 

(.16) 

— 

— 

.16 

— 

TtxTt 

.16 

i (-16) 

+i(.16) 

+i (-16) 

.04 

.08 

.04 

Ttxtt 

.16 

— 

\ (-16) 

+i (-16) 

— 

.08 

.08 

ttxtt 

.04 

— 

— 

q^ (-4) 

— 

— 

.04 





m^T 

.36 

.48 

.16 


^T'5C^“7 ^ ST^T’TT^ '51’^ STf^r^TfiT^ % 

« 

sF^’TS' it I w 3iqqT?r % qf qcrt | f% «ftq-q¥q srrfRr Jr |3rr | %feq 

arrqfq Jr qfcqqq qif 1 1 qrqoft ^ ?5rt^ qq 3ftq-qq:q 3rqqT?r Jr sfrq sriqfq ^ q'qqr 
qn;Jr q'^— 

r=.36(rr)+ix.48(rf) 

=.60 

qq 

f=.16(«)+ix.48 (TO 
=.40 

arq: sftq-q^q srqqm 

0.36 rr+0.48 r/+o.i6 tt 

Jr arq^T- qt?t ^ qft arqqrq srr'q itqr fatqJr itsf-^qqq fqqq nrq imr 1 1 

-- - T -3 5B 

fqrq qq arqqq qr'^^ qr^f arrqfq % q^q^s' Jr qf q Jr ^rq^i qqqsq 1 1 qrqT^qq; 
fiqrqqt qt qqtq qnfq ^Yq qqr qm qgiqq qrsY % qYqY qq ^qqroqqr qsqqa- qjT% 
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?rT| 



4.60 22.20 27.50 53.60 ^TT^TinT q# 



200 29.59 19.50 38.00 13.00 17.60 29.70 52.70 
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'TT Tpnr ’TOT I Jf ^ t crm Jf ^ 

srftR? I (lTfT«TT^T tTof ^v( =^t5T, SUf, ^rrTR ^ aftT ^ScT 

I gt 5ftfr spT 5pTr?T: farr ttr stt'^^ ^t^rr I Jf 

^ ft sr^ % iTH fir^r 1 1 

?T¥ ^ fVfR % 5^T, 5r«TT i^rra ^t^ff % aft"?: arf^R^ ^ft^' 

afT^f^r ^ *rT^ sTT^cr ftwr | aft ff rrmjft ^ % aft’ft % far>T^?r 1 1 

^rrOTt 8 if wTcT % ^ TTf 3rT% ar^rsnfcrtff ^ A BO ^ft^r an^ftr ^st 

^JTT w 1 1 mTaft %■ JTf fqai q-cTT 'araTcTT 1 1% sffTff srHafTf^' Jr 5r»Tt(T>r aT!T g:!?r^f % aft^ar 
1 ’ IT# 9 aft?r anwfcT ^r ■EfiT farr itttt grsn r 5ft?r arr^fir ^ ^ garr iTTfr firarT I i #=| apr- 
ariRr # 13 g#! % 3r?cr^ # 9 aft?T ir irfcar^ |f 1 1 st^r arq-arif^ % #=| % ?rtfm ft 
aft^ 3rR% ftraft 1 1 i^# ap^r®®! rrm % snr srr'^a' arf^P^f qit 

t eft <n^ I fqj #t5T aRanf^T ir 10 % arR^m Jf ^ m#ter pt^t arsTter q aft;r 

arRfeT t qpjft grm i? aft^ r aft^ aTRfcr if qpft nift | i 

?fsT’iT <nqKr % ^ f#'T#tfr fJ^Fcr ^frFt #t ar^rarTFcrift Jf Tnift Ti#t 1 1 

#«rTar, ft q# ^Tiar arq-arifer Jf i> q# 9 aft^r arRFer Jr JTfRg;# p# ^irTTiftir 

I er«rT /• aftJT if q?#t artf I I jP 3r*TT 9 aft^T qft arfErqiel’fr IT# Jf qT#t 

TT#t I Far^r# 26 % #tTR P ar'tT 9 aftTT % JTItt if rrfe^^Tt ?Fs q^TT^r: 20. 1 8% Jr 

30.37% 5f«rr 19-70% Jr 24-34% ?r4i |f | af^T t- 3fr?r Jf arn^TTr 15% sA q?#t anzft 1 1 
?F3w ^"^rr ^ P afk 9 aftq- arr^Fcr # 4>#t ti#! 4#! | ar^Fq? ^?Tr#t httct Jf #t#t aft#t 
Jr wfe 1 1 

#TrTaft aft#f Jf arTHTir 30 ^#f % #t=ar p qjT#f ttt (*rfT^R q# xrI®®], =arjaff ^q-r 
qq#f <^# #tEr#tt®*l) F^^T qrT# I eft 41^ I T^P art^ 9 aftq anqFa' Jf 5R#t I 
Jrfe^ TTf «p#t ^|er ^ #t# gpT Jf |f I erarr r aftq sn^Fer Jr 4 F 3 1 | 1 1 

3rEqq#t JT qf 'TeTT “qaTeTT | Fqr qR#tq arqartFer#t Jf qnfq #t#f 4Tr q4Tn'IeTT4> 

TTqr ^ fqtjn- Jf q|if 1 1 ^f^eT qft qrq arqqqqr qiaft arq^tFs#! (affift 

arJrq) Jf r aftq #t qfe ararq^Twaft % JrJrfeq ^arFq^irrq % qjR’TT |f ft#t #t #tq-arT5n?sr 

^ arq^^qelT % 54^ fqr fl’qr I ara^TR irq qqsfftas] ^ ^ ABO #tq 

ariq?#! % qt-q apf^^q-qT #t aaFgap ariqFq (64.70%) 4T#t I 1 

qrqjT (f#^) #t afqqrfqqf # r #tq anqRr if i^4P?:eftq spiff «pt Tsf# # 
9tT<tFa:4> iTRq qqiFqqit, 3riq#F?tF?qt artFq ^ FqR ariqfqq F^^qr I I qqqrqtq ^Tq Jf ^ 
■al qTfrFaqFqs^q qrFcqqq, qqrqfq aft#t Jr qiqasr ariFq % qRq qqanqfq affqq tr# 
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«rl5r;T >Tsfe Jf ^ >Tfer5H nt f i ifk-'r^cnff Jf 5n?T-<n?r if tPc- 

^ »T|TiTiTf if WTT srife ®>2T JTurjT ^ sprsTiflwf if 3ft^ % ?%f»T%?rjr 

% ^ f^tiiTiff I 

f^q-)T % STTSTTT 77 flT <TT^ | f% % SWR if f^?ft ?ff 

sR^nsTT ^ 7f7^5?r % ^71^7 | %ftT?r ^mr 7?t |t ^itrit | 
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rT«n ffjsrifjr % 

^«IT Sr^T^ 

SRTR 

T?TW5T fg^I»T, ?FTf^5I, 

[ STT"^— ^5iTf 16, 1994 ] 


cfSTT f?r*rf?ra: fi, c 5r«rT Z) *1 fHsrT^ »f?r % f^r^F^r ?ralr tt, 

V„ cm 5ft5ft snfTR A* ^ ^cnnciT^j srstrinT feirt ’ftt i sTf^rf^cr si?t 5?r?fT t, 
f4»rf?icr 1 cfV^ % fFTT cT^ TOtT »m I srr^rsFTcnT st^tr ai ^ 
?5rw f5T3Tf^ % 6.4 W-?R TK fSTT I f^STH 3ft?ft ST^TR qJT 

t^'JT fSTT I $fecr 'Tf!:'>IR'f ^ mm a* ^ SWR % f€5T?cT % ariOTT 7T 

^ I I 


Abstract 

Variation of the threshold potential and Joshi effect with pressure of neon in non 
degassed and degassed systems. By Jagdish Prasad, Chemistry Department, Meerut 
College, Meerut. 

Comparative study of the threshold potential Vj„ and Joshi effect A* it^s been 
carried out at various pressures of neon in non-degassed and degassed systems 

A, B, C and D. has been found to be about 3 to 4 times that in a non-degassed 
system. Maximum Joshi effect A* was observed at about piVe=6.4 jnm in degassed 

B. At higher pNe, no A* was observed. The results have been explained on Joshi 
theory for A*- 

srfls'q’ ir?rlr % fftinfircr: ct^ri fffsiR ii?r % "r sr'TSojff % ir|?cr 

^ f^r I qrm 3 trt ^trsrcr tt srfenfer sttssit 
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|£®i, ^ftgrt arm^ srmf^^r ftcrr t i stct: ft-sri^r 
% ^T sftsft sr^T^ TT ^T 3fezm?r f^^rr ’tstW i 

3rt9ft 5 r?ri=r sisirir'T, 5 ? ar^Tf?iart®.«3 % sr^gr?:, ffTaTR to ^ft^TTOT^r 

sr^T % srt^ftfTO cT^rr C (^^^-3f?crtT5r=60 firift) ^r f^r^s to% f%^T tot i 

afsr^IT Jf f^TO?r STT^T ij) TOT 220 ^12 220 ^52 % t^titt TO? ^ fiFTO? % ^V^T? F?TTTO 
Stra j£ ^T ?TTO 7TT???-?ITTHT'ft gTTT FtoT TOT 1 %2 ??T? A* ^ ih—h) 

??T ?T^fe^ TO?^ ?STT? %Ai ’TI’T 100 A»7'i) I ' 

a«iT felpsRT 

3rf?itRT? 3rW?? A Jf, 1.2 f??t, 30“C tot TO& ??-5T? TO, ftiTfV ?t9fV 

??Tf ^T ^ST’iT ?|lf fSTT I ?T? ?5?T ??T— %Ai *1^; ?I? TO 

srfa^?? — %Ai '•’I P’’ ' ?T?'T5?T? 5?: ?2 ?t ??t i ?5flr?-?5ft c Jr f ?tot 

% 5??frT TO SiT"? |?T I 1.7 fir?t TO-5T? ? 3;TO TO^r +Ai l®fT I f??TO 

f?TO-TOT? Sr |TO? T|r arF^ ??-?t? % to? ???t ??r i 

?f??fr A ??T c spt Ftott ??t ?fTOf ?t ?TT F??t? Sr ?eTTf5i? 

EP7% f2?T2 ^T jTTT-?R fiF?T ?TO I ^TTO^lr, FtoST TOT?-?T«<T ff’P' ?1, f?S|T? ?TT 

% f???? ??! Sf ?f?62 toST % 5#, T>:5P TO ?Tf-|T ?5rT) FtoH ??T I srfTOfTT? ?fTOlr 

% STO?TT % f?>TSt?, ?5l1 5 ? D Sf ?%? — Al ?T?-7^TTT toS'? TOT gTO W ??T I 

art^tf?? A t — Al TO ??T? 1.3 Prift ??T STO % ?T?f |?T, ?t 3 f?lfl 2T? ?*P 
3r??TJT ?T I C if ^ ??T? fTTf ?T?-7TTTT t ?F«f? f?T I 

%|5ff f??? Fot To ?T? % TO? TfTOTO ?f?f ?F5r?f if TO?TO ???T? ?T I ?F??F?? 
?f??f if, 3T?%F?? ?T?-qTT?f if V„ sfT??: TO?rT ??T I F??F?? ^fTOf B ? 2> Jf ssr? 

?2T ???T TOTT (1%? 1) I 

f??^? ??t B ?t/??T D if, f??f? % ?’5 F^^?T? ff^ I f«t> TOfc? fSTfV?=P 

?ir^2T?f # ?TO? I ?? 2^TO% ?TiT ?ir?5f?f 3;?f ?TO ^ I ^TTTO 

?i?T? I ft? f??? V ^ 3rf?gf^ 3n?TO^ 1 1 ?tT, ?f? ??-2 t? |, ?? 

?is? 5 ^! T? ®t 2 T 5 t?T I, ??: ?’5 % ?%^ 5 T? ?l/??r ?I??f Tf? 22 ? Sr'^T TO??? ?ff 

?Tr?^?T ?F?^ 5 f eft I, TOfftr TOt?! ?' 5 ?t % 2 SPTI^ Sr TOTTO f?FK?rq? ^ 3rT?T I I ?T??? 
% F?n^ 3;?f ?F? toe? 5 ?) ?? to ?t? f?F9?? ? 5 ??? to?—?? to ?t??? f??? % 

?F?5J> ?F?^ ^■t?T ?Tf^l^, ??: ?TO f??? ^ ?^TO ^?t I I ?T?f ^ 5? ?> TOTTOE5T?! 
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% t ^g-r I ?!i5?rtr ’^^r^iJr-^r^scrr itt v^ 

3TT^5t('^cIT I I 



1— 5fV3TT?r pNe % ?ri«r v„ =pt 'rfr^r^sr 3ig-l% 

yl^BTf^rtf^Tcr sftsfTf^^; 5=f^^R=r5r aftsnft^; 

C=3rfw#rfTcr i)=fk^f?ra’ i 

r^^pTcT cT^TT Slfg^rffcT 5>:ff ST^^SITsff if ir^ f^ttW % 357^, ?R % ^1% % HT^T 

cTR?^rcr ^r^cTT ’T’tt i if fir?T^ — ^f'TT oTTcfT I, 3Tfafwtcf'>r-^r^jjr 

wtTrTR-=r;=r m ^ftsft 5r?r ^ ^irsfET-r srRT^rsffV sttIw W ?r?Tir |ft f, 

f5r»Tir ^’’rcfir^ st^tt? — Af t-7'’T itfTT 1 1 srgf^r^ir 5R % srg- _Ai |, 

w%^Fff3f sTR^frrw'f 3iTl?r ?f>w=tT % ^prot | : fW^Rf % ^ nf?r 

Tffft I, ^'Y ffiRfiT ^TffV I, q-fToirirs; st^tr sttot 1 1 

^Ytt jr;r?sTT3Tli if F % !■ — a? ^ ^fT^r, f^?fY ft-^isr V 7T 

tr^^tT, |ifT JRT I tt srcftcr ^YcTt I ft? ^ir^snY if, 

Rf <Tt 3(fi5r % FwtT ssff fYsY I 3fk w sr^R ^ lirfSR spcrtRi^fY snlip 

^R *’?'Y 1 1 
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if, -a^ ^ l*rr, 5r^- "T^T^r if 
^Tnr I srfwifRr^r Hf^rjff ^ fq'^rJTtfr arRrirftPr^r if?rf ffrG?fTr^r?r , sff ^ m 

ff^ t ar^: srf^^ _Ai* ^ ^?TrrT I I ^rf^r^ff f?TG^TH?T 

^ 3 rT% % 5 i^- 7 w ^ir ^ ^ar |, fwif srflrr^r ^r ^$r<ir | i 

fcTacTr-srtTJT 

sff jffo % 3r5?zr firr^f % Rrtr srrwr^ | i 

1. t^o 1^0, gfte^To i^Ro PB3r», 1928, 46, 335 

2. q;'Bo i^ito, pB5fo #Jio, 1929, 7, 632 

3. ^JT, q[?ro %o, "h<B?T %r»l55f 3rf>5 HTf^Tfa-”, tT?r?r qo? fH 1951, 20 

4. t»r, q;?ro %o, "^sffT^pr arrq; ifirsr arrf ?rrf5rf?r”, ir«5i^-?r iffsrf’snw, 1934, 30 

5. jnsTK, %o, f?rqr??r«n ? 1971, 23, 565 

6- STHT?, %0, ft^o ^flpHo, 1975, 20, 1345 

7. aitijft, ^0 q?ro, sfffeo ffosjR wr?f?T ww'h. ^Fsto ^f*?r, ^fir* if'i’rFT 1943, 5i 
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^To f tcj 

t ^T% 51% IT cUfWcT qst affT^TSST | 5Tf?jff 

5fftT ST^JT iTTT^cft % ?rjr?r jf ak ar^ | fiat frnfr^T? ^ nkt t \ 

ark irft aT tfTTTcT ^ 'TT ftisiijr | ^ft 

?r»TR H|i3r?rr a^rr ^afrerr ^ Txsf q'tfasff, at’BHTif ci^tt fit israii ^ ^mr 1 1 ^ 

I fe Tft*ff % T|fr-?ri^ srk ftifi aT 53|t fit fiiETt fx xr^nf 1 1 



fiat iffTt ^ SXo ^iX|T iii"'^, ir??l' a| 3ik aj?^ git ^ xxto 

fit ^fsTfi 'Sif xfsnxf srira fit I ifafXisraTx 20 isrffTt xuj; l926 frT|3rxi 1940 tgTff^ 
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|i| 'T^laar ^ i ^’3-?^''' <?*?«> q?r’»fto 55 tt|t?i? 

i 1949 if rm^r^T fwwt^ Jf slo Pu^fo mr 1956 if 
tT?r-¥to ^ ^TTfsr^Tf sri-^^r ^ i ^ 1962 Jf f^srR cr^ sn?ftPT*a ^T^sr, ^ 

g’f| RfsPt ?Iiff5fT^ t ^o STtfo gYo (D I C) ^ fewl RR 1 

^To ?|T|T €t 3rp;m?T arlT f?rsT<ir t srl^ ?ft'>TiRsr!fr ^griiKR 

f^?^?n 5 nT Jr ^ ffr% f?r^ sTr^cr fsrr i % f^R%?rRir ^ sR^jirTcn % 't? 'tt 
1950 if f^pcT |q I PfiT STt-KrTT 5I«Tr f^^TTRSTO % 'T^T 19 86 ^ 

Jr^TPifvr |C[ I 

•FRpr^ T^TR^T ^ ^3Tfsr SH":?! % g'KSTo SflTJT ^ ?S[?f «fif 

% 5 'iT’i:^'>T ^TirPr^r f^qr i w?:cr % ferRl ®to T?tfT ett % 

f5T?9rfr ^ iq; ^ili^ sto Ph^to arVt fto cr?r-ff>o ®p> ^^Tfarnt stir # i srqir ^ 

?r>Ert % wmiR 5 Ti?t % Prf^Jn fPsqsr RTrqr ir'fR f^rstPier srt 

8 rq% % Pr^ qPr^r qrr ^qqtq ?r«PcrT «rT i . ^rrsfr^r^r q?f 

«rfir m r^'q^'tqJTor q;T qsa-'Jr Pr^t ^fr % fr^ft^rfr 3TR?r % htes'JT tk Pr#^: sjtt i 

tsrrPrqff 3ff^ ^Pr tsTPr^ff % srsiRfr q>T ^rw frif^tiiq- qlPrq^qj'Rr «tt wi^T Prsfft t w 
cTR # !Er#tnR E^^TcTT fr?% P# =|qlcTt a'^ft ff «ff i Prsif 4it arf^aa aarif 
I 5 arfsfaa % a^raTrarafa^ ftatfaTa ir a^aPaa asaaa ato % faaaa if 
aa t| if I aro ai gaaf (1936) ^ ar Pp faaafiFa far % ara aa^aa sal 
a?Ta arar aara PraiaiT g;a aarra ^ aa: aaaf ars^Taa arPcar t ife ^faf | 
aaPa? if a:l- ftr a^af if aff| aara aff aaar i aa> a«PT^ % aPrara faaa% a aPc- 
f?aFaaf if ^ ^ ?ara a^ Paar araarwa, arPaar anaaT^a, PaParar anaai^a, taaPa er?- 
araaria, aPa:aa a?'Ba ^ir TraraPaa? % aia arif aif i 

1954 if aio a|T|T ^ a^rairaPfa^r^a, aWaaa aR|^ affa: larTar aa"fa:T?a % 
araffa faaa%a Pasra aft g;a aa>Tar if ar l^ar Par rja^ aaaa aaa ^atat arfaf 
aa faafa far 1 1 ^aif Paar atai'jat ^ afiaar % arff^taa p^aPtarta aft araraaTSTf 
a?aRT atPaaft^a ar^ftaa arr ^atat apaf % Paafa if aaaia if aRPaa aparaaTsff 
aft lata aft faar if % al i ^atat stPaf % a'^ra-asjiraa aar ar^jawa'-Pta ars^iaa 
atPraft^^a a>r wa afr|^, Paaraat atr: ar?ararP(ar (1958) a rja af^Prafa if ^^r aa 
a^raJiaP^afT?? srT'a aftaraPt atPa^taa araar?a % a?fta Pa«ra aft 500 ats % Paaa 
a5a frar aarrpaicr Parar aar i agra^ % wa aarra^raiaPaar ar?ifraa aT'Paaftara:a arr Paraa 

^ftr^q-q- ^^FrTq-iT ^r ^ sr^rw^rFf^ 

^5TF5f Sflfar ^ srfe^TT ^f % ?:qr ^ I 
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sTo ^ sr5r3:3rfgr 

3T0 % (1957) WJTT ^51 t wfeci ^/T 

afS^^nftcT fsplTT 5 IT ?t? 3 T | StIt f? 5 rT ^ * 1 ^ iffiTTn! % 

'Tft’irT^r i 

srn^cf ?r^ 1957 Jr % ^ri^ffacr t |f arrfi'^ifE^a' Jf 

jfr« iTo aril o sfr^^ f^?| 5fl^ ^ 3rr|croi^?rf e5|T sngr |, % aw-arsT ^sto 

«ft sTTaT ^a'T^r ''sr‘l^l': 5 iT^rr aar 3 iT 5 i % qsTsif % ^r 

fqqf'n' (Formation of compounds preliminary to the synthesis of protoplasm and 
other materials of biological importance) STf^^T % f?rtr 3TTq^^5r f%5!Tr qiTT I 

3 rftT?aT 7 % W ^ 5 To st^t srn^ri sp?*r sTi^rlr, 

?r^TTaff % 3i#lir fqsTor sfl^ srqjitfqqr ^caT^if snirTrr, qlf^slqrr stt^htss 

sfk qjRfftqr qTsriqm?^ % sttt q;T asJtqor qr i 

% f5r^ 3T^STTf?r |#5r ^tcff qqr ^ srqrrsr at f feir srqnw q:T fear qnffe 
% i!rfqfT5rT5ft fq sr'j wlarar Jr | (1 958, 1 96 1) i =fft> 

fqJf Jr f ® ^rsr^s tTS3frfrr % ^q t rrfqnr rrq;^ |, wf^rJr qr^rif jt Jr qrafiarr ^ 
¥t qqt afr^ ^rr qq^rfea q^ qjf^'s^'sr Hfarnm afr?: afgsqrrr aT: qrf qqV i 

q|r|T (1963) ^ "sfrqr^” qn'H^Jr^niT srqrr^r Trrnqfqq? fq-fa % arrrrfq- qnafqq? 
arTrx: ar^rtfa^ qqrqf sft ^qqtq qiT^ fqrqT i “sfTqr'j’' qrr ara |— “aflaa qrr qnii” i Jr 
q^ afrfqa qpir % ar> sr^ta q;qlf Jr ?f?%fqcr fqj^ q^ ^ i ‘‘afTqi'j qqJrqq’' % qira # 
jfe 5To trqo q[=qo ffT?r araq) afta tjrrfqq? % qJV i ^'ifJr arrqqqir# Jf 1964 Jr ftr q^rqr 
^fqqfr (photobiology) % aucT^fs^q ?rt%?tq Jr arqqi jfrtaqa fq^ar i ^-gffr 
qarrfff’ araqr qfqq?! Jf 1965 Jf aaiq- qqjrfsrra fq^r i ®to % argmT af 
afa^qq wto qfT|T % q=riq qjT fq?qrq aftt: qqT'qfqjxir qr i qf ^rq jq: 50 qqo no % 
tirrfqqrf ito qfo srl"?: qfeq ^oaffo (1970) fr?:T ifTtqr qqr 1 qirqTqf Jf ar^- 
qf?qq qqrqf qiJr arra % affanjaf q:T ^ rf^Jraw sto qfrqT sY?: qq% qgqfrqqf % fq^ni 1 
fq qrqT'jaff Jf qq? fq^TEq aprqfqqi xqqr qfqr fq% glql | 1 f| qFqqr ffqffqiTqqif 
% ^TTT fjq^^q qfqqi ^qqif gr^r tqr arr qqrqr | fqq^ qqfqjffqfqq, gi^^raff, 
fqfq^qrjTfqif ar^T m^qtcqxaq q^rqf ^'V sqffqfq qqfaq gtqV 1 1 

qf T^T ^ qqfqqrqr Jf afrqT '5 qT qrtq =qqqr q^r aftq fqJf tanfqq/f qff qq? stq 
arqf ft qf I qrqrq Jf gq qqrra ^ argqqrfqq q;q% t qtq arqfa arqqt qf Fqr-q ^q qT| 
qfqs^ q?q qqrt: fq?^ q^ (1970) fqq% faq qg qqfa qrq qf 1 qq; 1 978 ^ f^^rq qqJrq 
qrqq Jf qro sTo qfo |Tq qq% qfq qgqrrfrqT fqrfqq |f 'H^isrfqqq qqrq 
qqf?qFq ^ qgqrq qff qifr 1 Jr afrqr^, qrqT qrTstfqFqq % qr^^qq? 
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srfe^sTTf'rgr ^x 5r i ?ri^ 1980 Jf tra^r P?:?r=# 
%rst qfr q qg- tT (NASA) % 5io qg>?tB f^q- ^qrf % sto ww?: 

'^Htr % ?rf2r Hf^Tpcar Jf ??r g;¥ir ^f'C'^snaff 5f ^fTT^^tfsrq^r 4fft ^rrsFiTerT ^ '^TF^sTFcr 

qf I jftF^5%?rJT cWT DjO % 5r?f^ir fTr^^or t ?srR if ■?:^ ^x 

ST^tF^TcT cr;;: CHD==CHD % ¥>? t 5BT ffTirfor, DgO % SrtSH STT'^cT spt 

5r?f?rcr 1 1 jrt anif # ’ll 5sft3i! ir "sftgr'j” % fqw 

^ ^T#-T artT sTT'ir^'Fir ’TTf^f^T’r % sr^rwRWTzrffi^ ^r ^qElfqi'^oT |3rr (1981) \ 

l^riftgfK fg^^rf^arT^rir ^Pt ^?rrii;T srjftqwrar if ?frF»Tcr gfsraTsrf % ®to 
% f^fiirpr if ar^fT^arpr 2>5ft srni ^ srg^rFaTFT ’fir fir^r^T ?icqTTfr sr^q^sr fsrr i 

“sffqq ^cq1%” % arsqqq % f^riT qrqF 5To qfi|?: ^otfiqr ?rqfq?r % arV^ qgV otspt 
qq qqr | Sjq^ 3Tp?qiq QfqVT (q'tfe) fqjoqq, s^lq qrqtvr f’P'iqq, f?ff?qr ar?:^ 
f^’jqq, ir?551>3r fqroqq q^ I 

^To q|T|T % fqffrq t 50 ir srFsr^ fqgrfqqf ^ €to fqiwo aftq 4 fqgrfqqf ir sV® 
qq-qto ^'f qqrfsrqf qr>:q splf i q’ff^ ^Rq qqr qT|T ^ snqF qrqt ^tFet qfqqqaff 300 ir 
^ srfqq^ qqTfq^ qq q^iftiq f4>^ i 

qio q^|T % aTgqysrTq qF’c qf’i'HTTq fp^ qq^Rq, f^qi^ if qk ^qfqt 
% qqiRr q?irq<q qt fq;^ qif qgqfqTq ^=fT5r qqpwq q?qq if qqfwq fq»if sn 
1 1 


^q% qqqf ’It fq^qff ^ qqirfqrq q%q> j^qqif ^ qrqfqq FqiqT qqr 1 1 if | 

(1) anqfqq; %fir?^ : qiP^q-2, itiq^ snfo qqo fq^qq, q |Fiqq ^F^:f ^qr 
q>qTiet qoq ^riqqfq, iftq qoq qirqq'f f?ifq|q, ^fqq ]962, ^ks 580 i 

(2) qtqtqrfqqi^r : ®f?r, %0 %;qTq q icqfqqq I qqiqT-f|?r fqj qi^qqV, 

f^qrq? (1969), 5^ 144, 237, 238-39 I 

(3) q qrrwqi q«RT : qo sfto #Rq f?qq, srr?ftqT qoq aqrifq qq (1971) 
sreqiq-l, 5^5- 1 7 I 

(4) q aftfqfsR sifq ?n?qj ; srrq fqjqlqq, fqqtq q?4>T<q, ^qfr?q |4 j ^Rqf^iqq 

(1963) 32, 43, 50 ark 60 I 

(5) %%fqqj qqjsftqq q'lq fqqq?r aftfTfsrq arm : ^T?5r f^qq qo afto, ^cs 
424, %Fpqq ^fqqfqqf qq, I'fiqq (1982) i 
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^To «rsT3=3if5r 

anfg"?: 5r«TiT ^ 'rl^ft ^ ^^rsn^r % % tfld 

hV ^-^OTT «ft ?To 5r ? 

3r1x 3r«rtl? ^frf%cr | ^ !5c7f^ ssw Jr snsrftsu cTc^f 

'TT?:fq'PtEP fariTT % ft srirt 3rp-?m?r ^ft 5:r^ft^ srttir | ^ ^ 

I ? ^'T sTTf^-jaff ^T ^x gc'Tisrq- ^ sr^ sr^r ^ aitjafli 

3nw>3r5T ^r^TT jB^r? ^"t f^r Jf ^rr ^r^arr | ft 

srw^r aftT TTJft T^rf'^ irrai t ^t^tsst 1 1 f*r MJrfsr t^rif^i^'t 

ff?%r®rcr 5T^f % !Ti^ Jt sritt ?ft nr <ntir % %^aT aftgi's % sr^ir fk^ror Jf ft ^iroft^r 
JT^sr-TTm^iffr^ ^srrHT^sf^'iT q?t fenftFsr | aft^ ^ ft? 

sftiR ?t crtt^t % ^tt^r Jf 5n?r 5IT 1 1 ar^ ^rm;? ^Tf ’fn^ 'tt^ trt 

rziR arr^^rr ^'^cTt -^fr i 

^o ^fT^T ^t jRT^t % ^ ^ 3PT?r arf^Fartf, aft^ % H?%ar®r, 

jftttlt??r aftr aftftf^ 3TT^-^T^-f 'B^i'iar ^sft’sr Fwt \ ^ft^ sit?r ff?tt 

^ ar^Kift % fai^ ff?tt t “srfcrtft^f ’ ^x f^wt aftT w 5^3^ ?> ^tTX st^ 

% 5 t ?R«rT?r sm 1976-77 ^ jT^^FTT itt fJrarr i ^ft% fit ^ ^^ttfs^B: % 
ftfir ffftt Jf Tfrm afti ^'tfcr^ f^JTH sFt TTsiT 5 ?^ «ft 1 5?^% arfli^ 7?r«r 

ITT— f^'srtf 53"^ tt£r«r«i «n<Tr Jr ar^ % f^rt f5ra?rr i '^^t 

apt arr^’ afk ‘crnft ’@ft^’ WTcr ^txaFia: aftt star ^TTartr sttt jaffrr ft ^a?t 1 1 
;3?fft % fart ^'t ffkt ^ afkH «Ft ^??T%, f SRT Sfrk afk stst's srart <r 

5?ci^ far^ I 

5 T 0 sfT^T Jr ?arrfrsT^ Jr ¥utt?s arfisref^tf ^x arrsifw art^ kstf 'tt 
srsFifarrr sraft ‘ksTR’ q%sFT % fJrt s>t fss^nff Jr^ tJi^ 1 1 shtts Jr safiifarrr fk 
^mt skraiT ‘Fff|cs’ % aft Jr^ at i ^rrJr ffjf art aft fasirfir rx ar%a> tsTTkaf 
kst! sa: Jrg- i 

% 1959-60 Jr 'T'Bt?¥ 'saft aftt ar?^ Jf ipftfTsaT arrJrar arrs trr^frr t^arr- 
^aft ^ st tr^ ant farsT i t 1963 Jr tniFaar t aftr awtfer ftaafaarmn 
mwTf raft t nrn atf na> ant fanrr i arni^r % aJT*mt?«r |tfJm ftnt 'F^rtfaia Jr nf 
1968-69 Jf nnrarr nnr nsT n? 'sit ttfnnn faaakari^n nrfknar, atnisr t rta> nt 
aftan aft ^ca% xx ^t farar i 

¥To afrp t artar nttfett aftx: ^rj^Jrarnt Jr nin farar 1 1 1 

( 1 ) 'Fiatt 1963 Jf armtaT {^o tto) Jf ‘kJtfs|fsn?a ^antaiat^ritt’ 
TX arratfan qn q qa i? aatKst i 
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(2) jtI 1969 ^ ffs# ^rf^r?IFfrirT ^TT^feirrr^'qT fqi^fltf^TOT (f® q?ro 

Cro) ^ f^WT’T ^ t5rTfH4> Jf I 

(3) 1983 Jr T^'^ (tT'K 3TIT 5fl) Jf |i:r STT^^ft^T (ISSOL) Jf 

^fTErq:^ TTSfr i 

(4) ^5TT^ 1983 t ^5rTO»TVit ‘aflFcFsrJT s^^ fes^3i\fr' 

arja-^fBiVii Jj- oinssiTfr i 

(5) Jtim (NASA) tJTFH Txw^^rZX 5RT 19-21 1994 

IF^f??! ^>ifr 'xx srnrtf^cr 5r«rir arfer^fisflir ?rr^5r^ ^ srmP^cT i 7^'g iflifft ^^'^TcTT % 
^r'?;5r % nffirf^rcr ft qr^ i 

^ sr^qj ^rfJrfirqf (Societies) % ?r?5q % l ^qJf ^ f ® I i 

1 . 'TTsft^ Fq?rT?T 3T^T?lft’, m^cT % aTTSftqfT «?fir I 

2. ‘fEr5rR qfqq?', wrii^i? % srTsr'tqjr ?T??ir i 

3. ‘sfrFtf^rq sTT^ ^T^qi’ srriirfr^r (ISSOL) % srsttitTr sr^ctqf's^q ^rPTfct % 

1 

4. xiqtT ^rt^rrist, ?5¥T5rsrt??r (strIF^stt) % H?5Er i 

5. ^iqtfqq^ fq?n?r srtfftfq^ q;T%5r % wi^ftqt qiir^r arr^ ?TT’5f?r 
% aTTaftqq I 

^fiTcift 1994 Jr ^ ^fsRqr^Tq (Cerebral thrombosis) % aPTT'T ?To st^^x 

% q>r ^fqr ff^qi ^EF^rtr?^ ft q^rr i f ® qfffilf arq? qt it q% q| i ^ft: Jt 
gi qqt^ qt: qurq^r q^iK ^ ?q% 5r<tT qit ffssfqq ^Fq fqqi sftq <|q;ft qq sriqrqDT 
% qjrqoT ^ qqqq q ^ ?r% i sirqq: 5 arqqq qq; 1 994 qrt ft qf i 

fq^5T 

Dhar N. R. and MukLerji S. K. J. Indian Chem. Soc. 8 159-175 (1936). 

Bahadur K. Nature 173, 1141 (1954). 

Bahadur K. Ranganayaki S. Santatnaria L. Nature London 182, 1668 (1958). 

Formation of amino acids in water containing dissolved carbon dioxide and 
molybdenum colloid on exposure to artificial light. Ranganayaki S. and 
Bahadur K. USSR Acad. Sc. No. 6. 754-55 (1957). 
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Formation of compounds preliminary to the synthesis of protaplasm and other 
materials of biological importance. 

International Symposium on the Origin of Life on the Earth held at 
Moscow in Aug. (1957).” 

Formation of peptide bonds in aqueous solution and aqueous line of molecular 
evolution. Ranganayaki S. and Bahadur K. Proc. Natl. Acad. Sc. India 
27A Part IV 292-295 (1958). 

Photochemical formation of peptide bonds in aqueous solutions. Bahadur K. 
Perti O. N. and Patbak H. D. Proc. Nat. Acad. Sc. India 30th Part II 
206-220(1961). 

Perti. O. N. Bahadur K. and Pathak H. D. Biochimiya T 27(4) 708-714 (1962). 
Bahadur K. and coworkers Vijnana Parishad Anusandhan Patrika 6 63- 
117 (1963). 

Bahadur K. et al Zbl. Bakt 117 (2) 575-602 (1864). 

Bahadu K. et al Zbl. Bakt. 118 (2) 671-694 (1964). 

Briggs M. H. Space flight 7 (4) 129-131 (1965). 

Mueller P. and Rudin D. O. Current Topics in Bioenergetics 3 157 (1970). 

Bahadur K. and Ranganayaki S. J. Brit Interplanetary Society 23 813-822 
(1970). 

Rao K. K., Adam M. W. W., Morris P., Hall D. O., Ranganayaki S. and 
Bahadur K. 

Biophotolysis of water for H* production via natural and artificial 
catalytic systems. 

Presented at the BASE symposium Madurai India Dec. 1978. Eds A 
Gnanam, S. Krishnamurthi, J. S. Khan. The McMillan Co. India 
Madras 201-4. 

Smith A. Folsome C. and Bahadur K. Carbon dioxide reduction and nitro- 
genase activity in origanic molybdenum microstructures. Experientia 37, 
357 (1981). ' 


S. Ranganayaki 
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% 3153% fg«7 (Safflower) % 

ftr«r 5i«rT sft ^ 1% 

fe?rT»r, 3TKT (fe^) 

‘ [ srrtcr-feap^ 20, 1994 ] 

> 

P7|TT Tr^jj- % frg3T?r f3r%- ^ ft'ira' f^r?T^?’, 

^3rRt % 3Tr?r-'iT5r % ^ (Safflower) rr^ifcr sr«n^ 

%ur ^JTT I f ® f fg ?TT'T?>i? ^ 5rstrzT5T ffi^r ji^ i 551 ^ stsitjt^ h 'TcTT 

#iF«j gsf % arfar^ % f |fT % ^ s^rf, BTTsrtflif am T'Jr sfft t 

sricfr I ! 

Abstract 

Analysis of some growth parameters in safflower nnder cement dust pollution. By 
Chakrapani Misra and Srirangjee Dubey, P. G. Department of Botany, Maharaja 
College, Arra (Bihar). 

Effect of cement dust pollution on safflower (Carthamus tinctorius) in the 
vicinity of Kalyanpur lime and cement works Ltd. Banjari, Rohtas, Bihar (India) 
has been investigated. Some growth parameters have been studied in detail. 
Our studies revealed that high concentration of cement dust pollution leads to 
gradual decrease in height, basal area and leaf area index. 

% ffiT (^!q?r?r f^^.) I fsr sntff 

I I qf) ^ if OTEff ^ ^fcT- # 

aTr^Tvtr tzTlfi' cr^TT t f^T fe^ft f^tq- sni^ % ?r<W5TT5% gtqrqf ^TT 
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f»T«r cfSTT |t 

1 1 irr % ?rT«r firfsr^ ^Hnrift str 1 1 % ^<>1 

7^7 f fe ^ sr^iT ?t sr^rrf^er i % i^sp ^ srf^ 

|T qr^ wt If spor 'rr^T-ffe fr*r i Ssr'jff s^iR ^r aw 

aid'll ^T fps 'TT Sr^TTcT If w STE^Tira *pt aqilft n^ft I 


sra>n?’R« 


IWT^ srga^aH % ww sp^aRjT ^t?jt 

(24.57 aism 84' %?nRT) if f?ag sT i af s fra % ?a^^ar| 
aa«nT 405’ «ft I gaaR asir^ia |f ffa % ?> a«a %— aiaT % aa’?^4> 

{fftJraz ^ aa tr a 5 ;f«ra) aVt farr a?f aff a?: aa 4 >t aara a|if ar, 5?r n:4f faa?aa 
a^ % aa if faar aai i wa ^ faffef wff ^as af^ f # ia qrV «ff i a§f aaaif 
aiafaf | i ffa % ^a aPfBaf Jf faa?aa atT a^jPaa aaalf ar 30 x 3 0 a»f afaa % ^a 
if aa^a^ 1991% apRa aRTf Jf at^ a^ i ^af arr aff a a>^ % ara ?r w. Paa ara 
gar I afar Jf ahrlf %t 30 tafo %f qar aara aaiir |f aPaPaar ataf at 

Paaiar aar i ataf % a^ ^a^aa a'tT a^aa saaf fr a>% % 15, 30, 45, 60, 75, 9 0, 
105, 120, 135, 150 atT 165 Paaf % aia^ra ar: Paif ail i araaaP'^ sr^rPa^ fa % 
aa aaqra faafa aa faafaa Paar aar i 


a|t 


, LAI ‘ 

L^=_ 

La=^ aw ^aara 


^=fPa ^aara 


araifta ^a’^a faia fa sttt aia Paar aar i ' 

t 

aiarffa «aa5a=3.i4xr* 
r=3f jTw Pai| aa a^ %V Pa^ar '• 

wfTaniT ci«n 

ife araarf (iaif, araiTfa rpaara ata aw aa'sa fwaifar) aa aa a|aw % 
aftwTw arawt-l afta Pwa-l Jf a?fa 1 1 Paa^ww wYa a|Paa ^a % f fw % aYaf %! sarf 
spaw: 14,82 ^afo (15 faa aa) aOt 176.20 %aVo ( 65 Pawa^), 12.34 %afo (15 
Paw at) wYt 154.25 %ato (165 faa at) at i aa arar war Pa Paa^aw saw atfBwrl, 
a|[Paa aa aV faar Jf aiaY at ^ aif Jf aafPaa «ff i 
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ftrsr rT'JTT I? 
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f5r-5r|isror 

qw I'qqJtqr, *fl:?rifV qi^r^ff ^ (crop cover) qfeff ^ irfl;qgr 

«PT (Tq: 5^x4^ 1 3T^ qr%qf gr^r xrh: fqftjx:c7 'srt qqrTftrff 1 1 

^srqff t ^i5T ^ fqww 3fh: srifqcr % qr<ir f ^qjfqr (LAI) mm ^ qv;:^ 

165 Mr ffe Jf qrr# f*r?!TgT srrf (f^gr-i) i fqq?wir % f^q qrr LAI 1 5 
% 90 M % 0.62% 10.32 grqi qsi sft qr? % 165 M t qq 0.72 qqr I 

qjfqq % LAI 1 5 % 90 Mf % 0. 18. % 8.08 qq? q?T qR % 1 65 M Tt 

q^T. 0.65 qq? fr qqr ! xtr^I- 1 q? ^qssqqr qqfqrq qrtqt | f% q^M f^q % fqqM?r 

f ?jq q% gqrqx % fqqqq w feqt qr srqpTT % ?pqq: qjqt qrqt i fqqjqw qlT qeM q^gf 
% fgq % arfgqigq q%qf/ql% 135 M q% Ta: q^ qr% q% i fqt qq;iq; % qfMiq q^- 
qs%qfq^ qot ^qqi«r % qTq% % qV qiiT qq (qRoft-l ) I 

qr%?s ^f?qqq, ^r^qlfqqq, fqfgqq qlfqqq axtqqifq qir fqqq I ! ?q% 0, 1 
% 100 At arr^it ciqx % .^qrw qiqq ffe qit m % qqrM qt<i;% 1 1 q^tf ^ qrgff, 
qlrrqf ^ fNqr sftT J^q^rq % qsqqf % q^fqg ^ % f^q % qW sRt qqqr qjq 

qV I ^qt qq?rt % qqq qrqqiTql qqr qrFqqfw gtr qr^lq gqr Fqrfitq sttt F^% 
q% I qf qrqr fix ql%fj m % q^Fqq % q% qq% ^ q%qf ^ qqqr qxq q;# 
qqqq srrqfn: qt qr i fq qqiTT % qqrq q^Fqg tftEff % qxq q^iq qqqtqq % qqx;q 
q;q ft qqrrw q?%qfqq eqqqr % q;Rq, (qtqqtsl, (COj FqFqqq t 

5?qqq % qrrTq (qrqiM, qrq^^i) q% qqqwqq^qFq^ ^q ql'T qqr % qTrFqqrRrqtqfqqi 
qF^F^sq qF^qqqf % wqw fr qqr^ 1 1 qrxc^q % qFqqf ^pT q^qr q fi^ Ca++ % qlq 
arqqtqq % qrRq ^ q^qV | q> q^qf ^ splF^qq fqqrqq i^q fqqtq ^ qlq q"?: % qt qql 
q%q1f % Fq% anqwqr 1 1 qffqqqtqf % qq qqqjq § %3Tr Fqq^qqqlrqf %q?qT| i 
f Fs qrqqv^ % qyqq % qT%fq % qnq qgq q^:qtx: qrqq qfqq qq% 1 1 %!%?? qq 

qfqq snf Fqqi qiwdsfl qqgjqf % qqtq sr^r ^xirq % qqrq Fqx% srx^ qrF^ i 

fqq?r » 

1 . qI%, rrqo, Allg. Forstz , 1963, 18, 107-111. 

2. 3fFrT, qo €Io, Allg. Forstz, 1962, 22, 228-232 

3. WTSTT, 170 eto, Agrcw. Bot. 1966, 40, 106-120 

4. qiq, f o irqjo, Symtomatology of particulate injury to vegetation in Hand 
book of effects Assessment, vegetation damage. Vi— V 4 . Centre for Air 
environment studies of the Pennsylvanic State University, Pennsylvania, 
1972 
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f>T«r 5r?rr 


5. ^55^0 rf'^T aT?^?r>^, ITO qo, Air pollution, JohnWiley Intersciences, 
Newyork, 1972, 343 

6. trsfo, Cement kiln dust and the bean plant (Phaseolus vulgaris L; Black 
valentine var.) In depth investigations into plant morphology, physiology 
and pathology, 1972, Ph. D. thesis. University of California. 

7. TT’itir, ®to fto acrr fm^STT, %», Adv. Biol. Res., 1985, 3(2)„ 74-76. 

8. <TT5T Ili’To, Sr’5l!T^5rTf, %0, ?flo ^fSETT t’TTJ'.JTTjfl', sffo, 

Indian J. Environ. Hith., 1975, 17(2), 1 14-120. 

9. STo, Plant world, 1910, 13, 283-288- 

10. 5 Eto #o, Ann. Bot. N. S., 1947, 11, 41-70. 





1 . fon?! Tfe»«iT t ^ |V STT if, STflf^ H eft |1 

«fh: ?r afTT^t sfur i % W ?r|aTtn spt armr ^t srieft | f% ??rt sreiftig 

?r# fTT ^ ^|t ft ^ ^?¥t TTSf ^ tjTTfJT^ SIl^agR ^ ^T =^fir I 

2. t’J5Tnr^f^Pr3fkf^'^^r^yss^i??^afta:^f?TK2:3T?Rtitfe#3mT5n[7M 

JTT^ crar 'Tf^aff ^ Jf 715# #!!ftsnT % M ^5f%er feB ?an7 ^ =71^ I 

3. afit5ftt?r#7%t^f %3rpT5 7T^777tOTt I W 3r37T?%M^¥r^ 

SI% 553 % fpra- % <TTfT«7f77J ^ ^ ^TT I 

4. t ffTSTm ^ TT fftTtJj- smt % ?rm Tm sfsRt aq^fiT »ft fen sn ^ferr, !t% 

(KtFeCN)e SIW a^iy* ??7Tf? I 7T Tfef 77 7t77 sfe ^ Kft Jnit7 ft 

^aRTTl I 

5. 'TT'i^ sfk t TFTTt fePr t fef srfeft % ?rT«r ^7t7 »n7T if ^ arfer I ^ 

argfer 7 i 

6. Sf^TT % 7T«r fff^ t afk afM if qTr gfer THM (Summary) 7t snTT TTff^ i 

afihjft if ferr 77T 7f TRRT ^eRT ?7^ ftTT Tlffif ffF^rftnft (Abstract) ^ 
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(E, 1) (c, 1 ) ?f^5r?fhmT 

q><! 5T«TT t?*r° 'iVo 

nf^jT fg'fmr, smm (;ts> so) 

[ jnccT— 4, 199 5 ] 

ffTTi?! 

^ ?ft^T ^RT f% ^'*0' ¥t (E, 1) (C, 1) gITT SfgrJ 

srirsr B % 3T5f ?T qf^orrir sn'^ ^r^ftr ft'<rr trjR^’nf ftni i 

Abstract 

(E, 1) (C, 1) sammability of a Fourier Series. By B. P. Singh and M. P. Sachan 
Department of Mathematics, Govrnment Model Science College, Rewa (M. P), 

It was considered interesting and significant to develop a result analogous to 
theorem B given by Guptat’l for (E, 1) (C, 1) summability of a Fourier Series. 

1. TfT'itWT^ 5r«rnfr%?R 


1. URT f spPfT ^oft far^T^f artfsTT uY49i5r 

+«B I I 3n ^ (C, 1) 4rr q’P’iq'Iu qtSU (l-l) grtr ftpUT 3iigT ^ 


0,= — V 

n Jt_o n 


(1.1) 


Iff? cr„~>s, «iff-5ulr «->oo, fit E K, 4Jt nfwrfitir itts? gi^r ff*F5i?fl? ut s 

0 

(C, 1) ^ff sfTfrr | s q¥ srftsff ffwr |t i 
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qr^TtiT 2. irf? 

£■”=2-"^ 3?Tf rt->co, (1.2) 

PT 'T.|4 srJT?cr wnf> £ «„, sr'Tjt vrtfTr^i jfmqj'T s„ % {e i) metfl g:m 

0 ^ 

I m s iT«P (E, i) | i 

3 

(£, 1) (C, 1) JTT6IT 3TT 3Tfr??r E ll„ k 3Ttf5T^ qt»T<^5T S„ (E, 1) (C, 1) 

0 

^i!=cr^ 2 an ^ (.E, \) ¥’^]r^x % ¥7 ir 7fT>TTf7fr sTTfrr I i ?fr 7777 

(EC) I =2-”j^| (j) (fk-^S, ^'i jtff //-^oo, (1.3) 

tX} 

3> iSnft 2 u„^ S ?r^> 57^517^4 (E, 1) (C, 1) 7:|T q-RTf | I 
0 

msTT ftt/ (x) 3r?r5ft 7^7 | %t?ir % argm^ (-tt, w) % ar^rTM 

I aftT 2tt srrar# % fTr«T ajrsrrff 1 1 f^f(x) 'sfru'T sforY ^ st^pr 

Q 1/' U' 

+2 (on COS nx-\-b„ sin nx)—2 A^ (x), (1.4) 

X n-i « 

^ a„=l/7T[’^ /(I) cos mr (m=0, 1, 2, ...), 

J -7r 

fe„=l/7r / (0 sin mt dt, (m=l, 2, 3, ...). 

|7 TST ^«fl7 ^74, X 3«rr s ffHT ar^m f 

4>{t)^j {x+t)+f {.x~t)-is 
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1^1 (/) = !/; f 0 (u) du 

J 0 

(0= \4>i{u)\du 


2. SRrfT^ 

cr«rT ?Ti*rT?q- F^ir^^iT | ftrfg qsf^t 

# 'T^ Fsf’TJj?^®^ ^ f^?n | i 

JT?f^ (£, 1) HSR^r^tzicrT ^fr^fsTr TFrtirTTT fr^?, ^ 

# 


'BfTq-? sf'jft # 

% f^iTT I I 


SfifJT A : trfe 



|<^ (!v)[^/w=.0 (?)* SJff ?->0, 


fr«rT 


a->i4 ' t 


COS* (f/2) *=0 


( 2 - 1 ) 

(2.2) 


5r^ n I a-? / (j:) tsFirq-t sf iift ^ F?ff jtjt^ {E^) #^5rff)!T S' sr^r 1 1 


'^jm % srgmT irf sttct | F^ ?tF? „„ {E, q), t €) ^h) 

cT^ (B) ITT (5') ftsT 1 1 |i?r ft t gcjiC®^ Jr Tirt'^ 5 ?rT % 3r?cT^ 'BfrzT? «r of) 

^ (B) (C, 1) spt srsir^r-fsp^rr 1 1 Fa? | f^; 

sr^ir B : !tF? 


(2-3) 

cf)/(x) # 'hF^jt^ «r or') F??g >; q-^ ?f^ff)ir (5) (C, 1) 5 | i 

^F^r ^>0 % f^rtr (£,?) g^^nfiiTcTT 9=1 % ftrt) (£, i) jf ?nnH)cT f) sncf) | 

arfrirg % ^«frr stF^ottitC"! ^'t 5?s<r Jf fg jt| rt^g-sp trg Hfe^go) ftnT F^ tBFtsTT ??’jfr 



16 


f»Tf ’=(=arR 


ipt (E, 1) (C, 1) ^ ^ tFw^t stt^vT f^r^iT ^ftr i 5Tf^r 

% f,^ FsrPT%ftrfT q-fT'nT’T »'r f?T 3 i 

jrirq ; (2.3) ft fT ’^Fc^iT «r'Jit (1.4) (£, 1) (C, 1) ^ S <T4> I 

3. sr^ir ^ ^^f?a 

«fwft ( 1 . 4 ) % arftii; 5 ta' 7 >a 6 ', ^iT ^’c, 1 ) ct„ fa*a % sttt 

c\ 

MT^a r^rar srraT | i 


,._^+o(i,_M’^i^*(o^< 


fJTT 


arFaf aar^ia jttt fa 


a„-5+0(l) 


=P-Q, *THT 


WM ffar I aft 


nrrl -n i-* ' ^ j 


-- Urn 1 

‘ sin’* 

1 

(;i//2) 

-a «-.>o 1 

L 

nt 

= 0(1)- 


lim '? 

TT i 

<—►0 


2n 


-][ l^^,(r)l 


(3.1) 


(3.2) 


*= 0 ( 1) +0 ( 1 )= 0 ( 1 ), sat 5 af w-^-oo asara *--* 0 . 




=0(1)+0(1) [ -loglo&(//)l*/"“ 
L hm 

-0(l)+0{log(l/a)} 
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r?r? cfSTT 

= 0(1J+0(1)=(?(1), 5 iff n->oo, 

®<a<l/3. 

'TTt I % 

(2.1 = l/«l[ iy„a - sin* intll) dt\ , 

-"(■ViSaj-W 

= 0(1) 0(1)=0(1), 3irf 5lff /J->00, 

[ ^ (0} % yicTcir 3f?T % tr^ =^f5p 0<a<l/3. 

(3.2) ^ ?rsR (3.7) % Tf^oriiff % 

tr„— 5+0(1)== l/ir sin nr <//+0(l) snc^f ^leri | i 

Jo ♦ 

ara- cri% (£',1) ^crt;^5r aiar anftr^r 5» % (£, 1) (C, 1) 

(^^)n\ 5T^r sftRra "TT aaraa faFa faafaaar % |Jr (3.8) sn'ar itar | i 

iEC)\ -S ^0(1,- {i (”) sin k.\ d. 




'RfTirt ^ ^ 
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(2 cos r/2)* sin «f/2 A 

+!ir i V' 1 


=.l/ 7 r /i + 7 j+J 3 j m^T ( 3 . 8 ) 

ssjfT 0<a'<l/2. - 

[/,]»(''” Q{m)dt 

Jo * 

=0(«) !^1 (01 dt 

j 0 

■“OC") ®{t^) ^ ( 2 - 3 ) ^ ( 3 - 9 ) 

gsT : a«TT (2 3) giT ?r 

^1 (0 /y2 sin n</2 dt | 

illn ^ 

^ n/«®' JjMOL 0(1) A 

J l/n 

- 0 <') Kl 08 l/-)+‘(TT 5 b-)l,'r' 

=-<9(l)+(?(log l/o' 


=»o(l), n-^co, fJrlfftr o<a' <lj2 

% ^irt^ % ^ (estimates) ansr?5gJ5tT ftn) 

I 2t“ \" since sin </2>t/7r 
cos* (t/2)=(l— 2 sm t/4) < ^ 477 * j’ for o</<7r 

{nt*l2'n^) 


5jff Sift n-^co- n-xo 


( 3 . 10 ) 



80 ft-jf cf’in 

SPT ^^1:% TT 

'» 

1*^*1 “I (l/n“'"^^^ ®'“ *1 

,r K'MOI 

‘^Jl/ntt' ;■ (*“ 27r*} 


= 0 


.0 


na 




U (01 A 


.ta' 


,(ni-*“/2iT*) 


0(1) 


=-0(1) 0(1)==0(1), n->-oo. (3.n) 

0<o'<l/2 qaf j- ,^1 (f)| * % ^rra?!! 3f?r % i 

(3-8) ^ %sfrT (3.11) % 7rt»>TT*rf % ?r?:5r^ % 

(JSQ^^S— 0(1), 5zff n-^Qo ^tarr I I 

w ?rT| siiriT X > 

??riRTT-!Tm 

t^aRT 51 T STto «ft* ^ I fap^li^ STTW % f^^nT *f 3>T>Tt»ft 5HW ftn 1 

fMht 

1. 5 nff, tr^o, Divergent Scries sriw 'ST#, 1967, arsqTtr VIII arm IX, I*!® 
178-226. 

2. m>T, %o Math. Z. 1922, 15 226-253. 1923, 18 125-116. 

3. fsrJIJ*, (To, Trigometric Series. Cambridge University Press, rf?iPT<»r 

1968. 

4. fr#», 1^0 qr^fo ?to, arrfsf), mo tT?r« arm for^^rcTTFwt, st*, Bollatino, U. M. I. 

1975, 12 (4) 315-320. 

5. ofto q^o. Divergent scries, Oxford 196, "Tes 183 mlT 128- 

6. 5RTr, sTRo arrco The Yikratn (A Jour, of Vikram Univ. Ujjain) 1978, 12 
(1-3), 109-116. 
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sr^nr gTTT ?Tf«T^J3?r 

Vo *T5r>rT 

nPiRT ST St W ^ mT H T, ftsPT 

[srf«cr-!T^i:?T 30, 1994] 

VTTt^T 

sR^^r 519^ 4rT ft?|aff 9T <9^ % sriftrsp u>ii9)?r % 

sn^ 9rT?rr 1 1 

Abstract 

Approximation of a function by its Jacobi expansion. By Manisba Sbarma, 
Department of Mathematics, Vikram University, Ujjain (M. p.) 

The object of this paper is to obtain the order estimate of partial sum of 
Jacobi series at the end points. 

1. iTHT ft>/(x) 9j?r!T I 5ft [— 1, 1] if sr^Jir <TfTifiTfnfr I % 
(l-x)«(H-x)'5/(x)eL[-l, 1], o>-l,iJ>-l 
9;H?r/(x) % flrtr ^^ftsft ^vft f^rr^r sr^ 9foinf9?f |— 

/(;c)~ E aj^'^\x) (l.I) 

fl»^0 

5r|f 

1 . . («,^> 

{X)dx 


( 1 . 2 ) 
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rnft^n 


2a+fiM r(n4-a+\)r(n+fi +\) 
•^»= 2 »+“+^+i ' r(n+l). rin+a+ft+1) 

(a J8) 

‘ ' (x) 1 1 

«jt ( 1 . i ) % sr^rq' f®i>^ I— 

sr^ (3T)-irf? 

a>— i. P>--h 0<*<(a+4, P+i) 


am a*tw5i5T 




m srferca | efr 


irf^ 


J 


S„(x)= i a„p|,“’^ (X)=0 (n*) 

z;«0 


0<A:<(a+i, jJ+i) 

=0(logn) 

Tfk A:-=0 [-1, 1] Ji X % sRJr^r ma % 

Slim (a)— afe 

f ^*«+i I /(cos ^)-^lrfiA=0 (<*«+» log I/O 
Jo 


IWT 


i: 


i+(*) 




x (l+x)!-*'* 

l<a<l, s<l 


rfx<oo 




(i) 5<2/J+1 s^p~a af? J >-i 


(1.3) 


(1.4) 

(1.5) 
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(ii) a<2/5+l Iff? i 

eft . 

5,(l)-^-0 (log «) 

g-f? a<— i 

Ffw)— {/ (cos w)— J}, 0<w<ir (1.6) 

.,4 tTfi I I 

Prr^TfsrfeeT 5r%iT 5pt ?«TTpler I ' 

: — 

|F(vi'±.f)-F(H-)l«0 (<“+!'» KUO) 



Ijiff ^ t-^0 

(1.7) 

S„-0 (A(«)), 

^arjff rt~>00 


9=0, iR 


(1.8) 


KO> ^>0 mn | er«rT 

r m u m_ \ ^ 

2. srJrir |*r PF^rf^feer sifTfir^aft fint i 



^ c/»<07r<c— /n 

f1“’^’ (cos S)=n-i'» K{e) [cos {( n+^ ^ +1 )« + » 1 + ^1^] 


(2.1) 


( 2 . 2 ) 



S4 


?riTf 


-(““t) ^'—io+TfT 


jcw- 




3. gtr«tffrT :— 

:t=cos d % f5iir sT'rPr 


n (o,^) ^ 

S„(cos^)= H a,P„ (cos 6) 

ffwO 


f” )^,i„ (cos ^)"‘"‘/(COS ») 


n {a fl) (a,^) , , 

X £ JvP„ (cos 0) P„ (cos tv) dw 

•-0 


S. (cos f )’*"./(cos 


w) 


X £ JvP„ (1)^*» (costv)dtv 

l»-.0 


m: 


jj ^sia ^ . ^cos-~^ X/(m’) 


.a^+i 


, j 

.w„ (cos tv) atv 






2-a-«-i r(n+a+|34-2) _ 2-**-^-^ „«+, 

r(o+i)r(«+^-i-M “r(a+iy 


l/n fn 

Tt-ifn 


riin r 

s.(i)-^= + +1 

= ^l+^I+^8 


1# snw /j_ 4>T m'T srtar «RT»r i 


1^=0 (n*«+*) tv*®+i |/’'(m')| dw (2.1) % 


(3.1) 
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== 0 (n®®+’)J' 

S un / 1 \ 

n,3a+3/i ^ M j 

rlln 

=:0((n“+®)X(/i)). w^<^'^i*dw 


= 0(A(«). n=at.). 
=0(A(/j)) n-^co 


/, i!T *rR ?rm ^nrir §tr Prifr qri snitq 1 1 

(«,^) <^,a> 

Pn (*)=(- If/'n (-a:) 


aftx IT? I ftr 




(«+i,/j) 

. m,P 


(cos w) dw 


=0 j^^"/(cos y)*** . (sin-j j Fi-TT-w) 


. rfi dw 




ii/» 

io 


= 0 (n«+fi+>-*^-*) 

= 0 (n“-^-i) 


(3.2) 


3.3)) 
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5 !r*T? 


afcT t /, ^JT iTH ?n?r i 

rfi-nn/ n, \3a+i 


rP-im/ . w \3a+i I w\il^+i 

'■- 2 "''"!.,. (””t) ('“-j) 


a+ 1 ,^ 

■ (cos w) dw 


=B. ^sin (cos-j 

^ X ^cos|^n+-^ + l jw+v | 


+0(1) (« sin vv)-^] (iw 


ur^f B xi^ 


Jlf— l/fl / ly \a— 1/1 / ly 

m (*’^2') I"®® y) 

X l^cos V cos ^ «+ +1 j w+sin v sin ^ n+ **“0 

+0(1) (« sin w)”^] dw 


w 


./j.l+/j., + /,., ^yq'q’T ^ 


5 r?f 


A.,=B.(«“^^'‘ 1^^^ (sm^j . ( cos -^j .cos («+ -~-| 

.F(w) dw 

B , ^I,*v f f*-^'" ( . M> \«+V* / M> N^S^+l/t 

-T- > U.,. t)) 

Xcos fn+ *" 0 ^ 


+ 1 
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J W-1 /»-/»» 
iin-l^n 


X cos ^ n + 1 


P+i/t 

. F(w-^n„) 



=B. («“+i<*)i7,+/,+/3+4) 


(3.5) 


/*»= 


TT 


n+ +1 


*/ iln 


* ifn 
=^0(n-^-^>^) 


(3.6) 


i^-i-i:;;-,. i i ^ 

= w«-w*A f~v»' 

JiJn-fin \ yv J 

! i/n 

wa-i/2. n,«+i/i 

X>»-/l(l 


=0(n-,“-i. A(n)), /j->.oo 


fw-i/a-/t„ 

Sin . 

i cos f 

Ji/n 

\ 2 ) 

1 2 j 


-o{ “"aw 

■{' 


IF(H’+Ha)-F(w)| dw 

m 




'-) 


dw 


= 0 (n-o-i;* A(n)), Wt-wjjlf n-^oo 


(3.7) 


(3.8) 
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5r*r? 


I (sin CO, 


/ . \a-i/i 

/ W \^+7* 


CO. -2-) 


Ji/n !-f^(«')l 5;^^ [(**“ "2 ] *( X") 

=0(«->) 

(3.6). ..(3. 9) ^T% 7^ 

(A(n)), #^4% n->-co 


A-i ^ A-8 TTT 7T7 wm iPT% 77 

4i*i 7 ^a-i=^(l) 

57,-0 (A(n)), n -> 00 

3r7 (3.2) (3.3) OTT (3.11) ^ \ 

Sn^O (A(n)) n-*<x> 

W 51^ 7%7 ^7771 F<rrf77 ft 1 


(3.9) 

(3.10) 


(3.11) 


(3.12) 


ff?RRn-?rm 

77^ ^ #7Tfl' Jr TTo SfVo %o 57>fT7 % 7T7-7SIT7 ^7 7lf7T^ 51717 faF7T, 

77% f7^ ^fsTT-T 77%V f75r | I 

f777r 

1. yTT, Tto cfVo 77T 7T^, r^*, The Math. Student, 1974, XLII, 337-343- 

2. #7t, Orthagonals Polynomials. 7:^f7<77 7rs7ro »r%* 77 ?fr7I7€V, 

777!T7 1959. 
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SPWTT fmf 

^ srfsrwiT^, JTfTqtsmr, 

5T^ (»K«), (TTSfo) 313 702 

[ sn'^ 1 3r?T^ 1, 1995 ] 

TT5T?«rT?T W^rT ^ Sf^ |, 3f> 3n^]?r STSR 

1 1 3Tif 'R 33 s^rTJff % ar^rffiT ?Rtigq- Tiir | i 7:T5r?«n^ % ^ 

I WWTSJTTor ^rt RTlSra" ?R^' STT 

1 1 

Abstract 

Reptiles of Rajasthan. By Satish Kumar Sharma, Range Forest Officer, 
Aravalli Afforestation Project, Jhado! (F,), Dist, Udaipur, (Raj.), 313 702. 

Rajasthan is considered to be the most arid state of India. It provides 
suitable habitat to many reptiles. As many as 33 non-serpent species of reptiles 
have been recorded from the State of Rajasthan. Reptiles of this State are facing 
many problems for their existence. We can save them only by making puWic 
aware en mass. 

% ?Rk ^ ?sTT^ ^Ir I ftr TRt *r, t < 5 ? 

f ® leff qr in?n?ft ^ ^^-jritnT qrT 1 1 5RtT q?! ^qft«rfcT s? 3R?ni t 

^ ^ c’n’T qR ^ 3i^?sn' ^ c^ni^ % q!R'>r qpft q;T qR0 | oti 

sn^rnft ^ ^ Jr qfr^-qr'R qR %% 1 1 arq^ft % q;Rqr 3T?r^ 

qT3R«mT ^ are-'gsqj trqf gissp Jf qicTRcT % t 1 
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?r?ftvr fiHT vnrf 

■?T3r?«irJT % qf?: 5-|?r t I ' ^ ^sTjf 

mv cTSTT i^TfcT 5T«rT i§[qrRr mr tf^sr^rts], 

ifeTTTt®^, JTf5rC“~“J, m i^«rr xr^ ct^tt ftr|ti«], 

J^1151^ . r=fr«T^®®V ^ ^ f’T^Tdt I I STFiTiTHf 

w ^TirsfT ¥x % ^ ai «p|t ^it ifrspar % TR?«rR t fapaat fif>Fjff % aft^q- 

1 1 sr?5a 'Ta '4 ffRV ^eraff tr^ g;aaaf sreiraaf ^ afTaar TTsi^ssrra 4 
ai4 q>t gat aaR q4 a’f 1 1 ¥Rtgq aa 4 aa^, afeara, a®4, afa, feaarfaaf 
mfa afraRra 1 1 sr^r ira^aia % ataf q4 g^ a^4 ^4 aaiT arq: at af | aa : 
aa a^gaf gat i^a aaa a^^aRara s^a a^g a^f a^pga fai4 at 1 1 

sreaaa ga aaqR aTfaffafaast 

af|a af irafara TRa 4 a^^aRaa 1 1 qiraFara 4 aRa % aw aat XRat q?t 
|g;ri 4 aa aat ^tat 1 1 wa aaa 4 1 00 fao at® 4 800 fa^ a4o aar aa? ftaTr 1 1 ata 
^ a^ TRa a4 a4a arat 4 afar ar aarar | i gaT aarat ata, aftaat aR qrr ^Pr^ara 
qa ^a atat % ata 4 atraat aaaaraT qa fa^aiT i aRaat-gaf qa af^Ta arawia aatfaq? 
aat aT4 aia f i f a waf 4 awa, aaat faa, araat, ar^t, aiaat-ara^a, ata aat afaat 
qa a4aT ifta, ata qa aaraa 1 1 ?a jqaf 4 aat ^4 aaaar at 3TBg4 | i aat 4 ) arai 
gaia: aftaa q4 a4^ aaa4 amt ,| aar #aa4q: aq? qfa4-a|a4 aifav aat 100 fa» ato 
?w af aTcft 1 1 aPraat araaara 4 ^at4 a4a4 afi >SaTa | aat aft-aft gsat^^faq 
aa^afa ai ’gaia 1 1 aRfaa4 ^ra^ara 4 qRaar atat aft % aT4 4 arftftafaa aftaaa 
^ a4 1 1 

sulNiifTW 

attga % asqua faFaa arara— a4 4a % at4, afi^ «fta, ata, aft, afaat, 
aiara, aa-s^a arfa ai aa qjt% faFafa at4gq4 ajaasrt araaatt aaf «p 4 a^ i aa Faaia 
^jarr spa ^aiaf 4 aiTa4a4 4 aar frFa-saa 4 Faar atr^a ^aR aT4 gait qa f4a4 qa 
Pittera F^far aar i atT4i ^4 agaitafa % spRa a4q> adga jaiaraa g4t, f44t, aftt 
wife 4 Fat q!n4 1 (aatf»®i) i aaaff at at faaarafa ^apt »i4ai at4ga ar^ 5ri4 I ar 
aiaa f4 aT4 | (aat’^*®’) i aaa4 % afTa4 4r aTa4 a4 'arra^at Faa’ 4 at attga fat 
ai4 1 aar aa vt aift faam4 4 aaaa f44 1 i 4^ aat taraf 4 atlga4 a>T sraatafa 
aga aaa4a4 ftai 1 1 a?a4 % aratrifta % a4tra saa a^ aiat 4 at aR attga 'a4 
fq faa ^ 1 1 aaasa arffai arr 4t aaataja art tratara % at4gat % ai4 4 af?agw 
gaaia aaf sp4 af 1 1 a^ra Ir art aart a4 aiFaat ^ aa% ga aiara 4 gtftra ^ 
fear aar I 
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Trsr^^rrff % ?rfrfr'T 

aTTf^^mV ^ ’RT%n, ^r^Tf'm srrf? srTfec'f % ^ ^ 

if iTf??ryiT ?f?rf vt 9f 1 1 

5WT 

■scrai^sTR ^ Frfi^'ff ^ TO?c?r srra'f | (mT«ff-l) u^nRofr % sr^t^ % 

SPTO ^grr I ^^-¥'ff»r (Non-serpent) % 10 23 w cT^TT 33 snf^f "rm- 

f STR % ?r>»ftfw5fr W5r ^ Rift 5n?ff f i 

TT3re«TR if ?Rf?nif apT f^ijr 

C 

R»r if tT?T ?!% RRt =^ 5 r ?Rf ^ mi 5 r«n siftifT^r ?rT«r- 

?mT (fitJ^r^) fir^sEr ^ ^1% arrcr f i ^fsror # tRCR g-st |, ¥9? aT%5rr 

(q[?r1irF25p) ferTOT 1 1% sticTT i eia’ if ^ sft^qsf mcTRf, sr^^ff 

if qTR sTT^tT I fi5rfft> m t ^r^ir 5r»fV 1 1 

sRfir g;^7, ?fsT<»ff-g;^ ^ ^fssraft tr^^tr if srfe^R ir 1 1 ^R5r, 

nwff-CT, mopRT arrf? vTfctiff, tT5R? sft^T (iTErjT), Pr®7^, ?r??t, 9-s 7 (rim^, 

m^m sftw (^irjt:), xt^rtr, ftmtir? jrfsr (srmi) . Ttsfltr anfir 

^3T ^^3ff%-3r^ 1 1 tir ^-wf cTRR ^ fii^ «rR I «r^ 

^sarr ^7qt8^7g t t ?T ijgflqq JTSII ■^CT^fSTR t;r^ 3RR5ff % ^ap-wfltr (Sa" t ^RT 

1 1 iri ^sn t?fT (R^ft), ?rfes>T (mrm) 5W »rT»r ^ <t5rT ttr arrcrr I , 

?F§T»ft 3T5r5«rR if TT5Rjf? ^ f%5ff if ar? !p®3rT Riff wsir if ^5r?n 1 1 RsriTtr, 

*TR5ff (Trsrg-lf?), lTf'»5^, %RfT, ITRffar, f?RRR,4’ff5^, R15R?, HfcTRTR 

arsTRRT, jTT^rff iff 5TT5r anrmRir mfif f«rRf ^ ^ ^ i 

usiT g-rffriff ^rsTR, srj?:, % Rtu ^rxr ^ 13 ^ 5r|T ^ 3 ^ iftfe r 1 990 if 
URT nR I 

feiii5ff |*fftiiT|^ i#*rtf%f^fr, ^Hte73t %^?m iNmfRH 5 R«r 

Rr5r?«rR if fiT^raf 1 1 %f*rfi?^ff^ Rf^PnR atFsnr •?:i3r?«n;T% i?ffif^»ra7|i 
^?r fafira y qfjRiff i:r3RR?r ^ iRf 1 1 ifRaf Ti3re«nq- if ^ ^ ti»RT, aR 
f^, >rTRT, srtfT snf snfa afcrriR if fa^R | 1 tR fiR RT 5 t angr % 3 if str m 
»ff nf af I I ITFCT ift^jff TRf«rR if TR^am R# % aiR-IT^r ^fcT famclT I I 

•arpRT f%ir if iff ^ (iwf^ ^ af ^ttrt ^ narr | i ^ snf asa 
3 if TR^TR % ^ if ^ I sffr ^ R 5raR srfaif 1 1 laRfir ii.^-f%Rff 
firs^f R% ^^7 if af srroff arf ift®R 1 1 aFaroff TrarfRar if snoff % ^ % iffi #%?r 
*r|f 1 1 
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tridactylos Tm^ffr 
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xi5r?«n^ % HTtfrq- 9 7 

c 

sttit: fsrff >17:, anft if fim ^5ft 1 1 swjt 

^5^?:, % ?nif ^ 1 1 sm^T. % cTcTttjt if 

(5fj^[i«]) q-q;^ q| I If| f®qq;^ f^rlT % ^W^TITT’T sn^fecr ^?T if ^ 

1 1 =f% ?r«Tr ^ii^T«r ar^mt Ttcrwrar % qr t 3r«r; ^?rT sraf^r ^5 it | 

1% ar7T^5fV;3TT^m if ?rf feqsf>?ft firafcfV 1 1 srTTarat q-r ^ if 

3ft?T, HTW, ^ar^TfV qff m^r arwToir, af:»T5r5Tr«T snf? if qqsft 1 1 
TT5R«n?r if qft qsf ?n:«’ir % 

if % ^fTmiq sft qjf fnr^ifR | i f® »fiT | : 

jt 

1. ^ 

^ q>*ft q;# ^R-g'TT % g;% % if 'TRf # srr anrff 1 1 

f^qfsin qaff % r^jft if ^?T gitfUT ^ 3rT?ft 1 1 31^ 5j?f t qTJft sfcf nfqrl if srrf 
wiift ^i»n: wffJTi^r % arfer?^ % f^??rT qrr fqqir 1 1 q?^ t?: ^ 

^q^Ti; ?*rmf q?t ?r7q; qarm ^rrr^ | cPTT waft sttt int an^ ^ 

^rwrrsRT ^ arr^ 1 1 q>f 5n>rft naa: »ft ^ air^ | i ?jeT qf^ qT ?«fi!a % qi^aff if 
^f'ET^ ^ it siTcTT I ?I«rT faanf^-WOT ^ ^T#' ft^ arqgt | I ^?TT ^THT ^Ic^tsT 

WT?r j!: ^ mn I (aft^^Pi) i qmf sp’ff « qj^aff f»re ^ pi: !r^ aft^ an^Fft % 
qfsr I cr«n ^ ?tr «t5i% 1 1 qr^reft ?rqir q^ snq: ^qtf^ qi’saff % ^ qtq% 
1 1 w TTaftir ^Tq, qqqjq if sspT q^ qT% qqsrqr % qjsaff qq fqaiqr 

q^ qjqqi | l qf qiW anspqq % qqq arq^ qqf qft qrqq if qirsqr I irftsq 

fqqtsBTH q#ftttq?r arrfq %fqs 'qfq ^ qqqq qrspqq q;q%ifqqiq §t qT&| 
(q>qqqqP3) 1 

qq !^qt qft jq: anqrq q>T, qqf-qa> qt Iqqfqq q"#, qfaf if fiiqit % qi? fctqr 
qrqf ^q arrqr ft> qqf if gqt qq q qi^, qqr qra^q qqrq, qqqjq q^ anqrqf if 
qrqirq srqr qrqt qfqr qR p qqqqr qr fqq?qor % f® qqrq fqir qr qq% 1 1 

2. qrf 

sqqt-qqt qq qf q ^ arqrqq aiqqT qqf ^ qT% % qRq qr? arr qiqt | f qif 
ir q^ qq qqt^ fq-p qq qlr qi& 1 1 qi? qr qqtq qqrtq it qiir qq p anqrq it qs% 
snqt qq^qj anqrq ^ qqV^jnq:§f qaq^qr^ti qq 1994 qt qqfqjg if sn^ 
qfq ir q| qqq qf qif i anq if qqq qr^qr ^q qq qi fqqtqljq %cff % qqqr fan 
qi^ qr qqnfT qrqq qfq if p qqr i qrqtqf % qptq ^ qqq qq qq fqqiq srt 
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f iTTT 

Tf^riTT w I TT3r?srT?T 5f % arcf^^T ^ffV w^frT^ 

sTTcft I 1 1994 ^'1 ?T? if STT ’T?Tr fsT^ ^?3T2-^ f=g-f?iimT 

rjirr I 

5fTnf 3rT»Ti:5p q? fwfsi^r nff^crf % 4^T sr^T^r fenT g-iffir i 

^z% STf'Jiirf f^ff iTT^TT if ?r If sn^r^if if ^ ®ff?rr =5rTrf^ i 

3. HS5> 

JTf iff trrc |& 3rif4?f Hxf^jqr Tiff ^ ^ Errgfff & 1 1 ?ff?r 

■m arTii' qT<irr % 4n-Tir T»r ^ ?rf^f wff^ra- ^E'lra'T sst sk^t: ?r?^ an 
I 3STT ^=^51 SPT TIT^ 311^ I I nTf^cff ^ nf4> |W^^^T3^f 

^ ^T ntw? 5Tgl 1 1 nfcff ?=sri?rT 3 jtt?t 1 1 sttIt 

mfff qftf n ^>1 q-PfiTT nfT ^ if if ^rlT | I 3T?JT n’f^ff fTT 3TT^tT StST gfif % 
<f!=!f nT-qp %■ % ?«rrn if moff nr wix art n4>erT | i .•er^^f % 

B»nr?(T ^ffTf nrtfi ‘ffint’ ^fTT ^ 2^ ir TfsR I i ^ fTTfnsrt 

qn'f % nrsPTfT ^PT ?TH ^ ERTcfT | I fintfe ^fTT n^T afiTf ?r|f | 3T5(Tirr- 

T»ir ««wf ^ % 23 tt% <Tqr f^iTT sfT n^iSTT 1 1 ^r|fT ^arin^ff 4ff srrfonrf tt 

4. «if fsanwnf % n if^rr 

4?f 3r»r| x^z % ?;q if ??tT ?f ^raTr | far^rir TTJff ?r?4> % 3 ?t^ % 

•9|3T I I ^nfir HtT ^r anqr sri’ift ^VX '^'13 <TT ^|5T % nff^ff 3i7& I I Tlffl: spT 

ftqiw iTf4i % ir ^ M arrif 4ff 3!T^?«rr r^x^ % W ?r^ ^ iwifnaff 4ft ’ct«F?Tr 
1 1 

5. anarrn-f^srT^T 

armn-ftr^T^r 4ft 1 1 wx nfsft arr srr^ % 4 :t5t?«tr % 

^^RtiR EPT ^^4 ^4t ir grr T^r 1 1 ^ ff I ' ^ 

nif I anr 4ft fftr 4rTf?r4ft 45?rt nmf arR ^rnt 1 1 w Hfir snirf^sp 

^14141 n ^aRT^- an 4:|r 1 1 fqr^^ir ft 4ft f<if%fr if ir 3r^4ff sr3n%iff 

4>T ?!f5r 4m | l 4f 4 % q-I4t if 4fapT 3TT^ 4t«ff % qtaff, 4 ir$4ft % 

ar^ 44T srifwiff % 'Tfif=4-ift xx^x^z if «rR4 4ft 4if 4t srarif^qf 5r%?r 

4ii[^ I 4??ft 414 4 3n474t ^t faRcT^C 4S^ 3TT4944r4T3iff SJTR ^ X^^X 4rfT f4r4!Tia' 

irlaR Tt4iT 5iRI 4r44 4|f | I fsrq R?ff if !r|T 4ir 4T4t qff <t| 4' 44>?rT ft 4R %4R 44 
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^ t tot otot ^rffJr i friOT 'sr^T s^iTfr t? 5 t otot OTf|?f 

a-fcT ?Tff gsfl IT^ ff fl^T OTTf-OTTf 'bW f ^ 1 TT^JT ^R, f»T 

fert ^ OT<f? STOT^ I i 

6 . 

^r TT ?TOTT |>PT 'T'TT^ cfT ^ *Pt HOT^ 5 T OTB?? | t 

flrff TT ZR |5 xT^wf, %®gpB?r snf? 5rrPB5! % strr 3rTf?r fr^ 1 1 T^sfr snfeiff 
OTT| fT 'BOT m ^r?r-OT?r ^^rif tt |t wbt ^f^ar t|ot i 

7. aiBfui 

Tr3iTOT?T iT^ ifWt Jf srfGr'B ^ fnRT srr 1 1 ot 

STOTW ^Jr^TfTzff TT ^cTT | 1 ^ OT'ifl BTf % OT 

tftofB I i iffe a’l'T'JT OT KR srTTt T|T eft f?r% sftT ifT'iIIB' OTOTt ! 

3r<R Bfteft ^ ^TOT ^ eT^ %’3 HBRR | I Tfeoft TTR?«rR Jf 

arrftOT^ft 'STTfirirf sr^OT OTenr OTBRfcf^ ot giRtB sn^^W ?[JT*r Jf iT®fOTif 

iTReft «ff STR^R Rft f^’ft •rfell % sir Jf 5R ^ BS^ft OTT% 

OT f€5rfH?rT snTjn fOT | t ft JTf Bp ^cITBR I I 

8 . TOHt BBRHI 

^ %OTT OTfjft SBff ^ BfeR BT-OT^^ft 5B % ’fft 5Rf-OTIf TOftlB? OT 

ftr^rftrOT RRt 1 1 ot^tt % ^ Bfer otott ^ Wf nt OTeft 1 1 

TOfeBt ^ BRt % BBT, wFfBrB, tR BR 'TftRt B>t RtBB ^ OTTTBT BH RBOT 

RTBIRprll 

9. BTm BtOT^ OT B flBT 

STR: jsff , ^OT, Bf^f srif? TT BTT^T BtBIT Bft ft^, fWB% BRT 

fBTSpT B«r% %, % BT % BT^ BT^ f 1 BTT^I ^BTT BBT B>T ^Bt ^TBTSff Bt TtBf 

BT BBBT I I 3RBT eft Bf t| ft? ft^ BR % «PB <3[Bi BtBTT 30° BT ^ ^ 5TB # BBTf 
BTI' BTfe |BBBRB FbTT SfTBt 5TBBTT BBf ^ BTfT fBBR B% (BBtt®*^) I . 

10. fsfTBTT ' 

B^Bt BTt^B ^-BBTSff'^ OTB BT^ | I BRf'CTI, BTBB TbBTB BTfe ^ B^ 

BtB-BBTBt |5 BTT f^T BTBT | I B>f B'T BBf TiB BTB % BTTT BTBT | 1 BBf t BB 
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«r5fl’?T f JTTT ?TWf 


siTift *frr ftfji grt?^T srr)!Ti?r |t 1 1 sn^r: flr*rii- finr^ix fspzrr srrg^T 

1 1 5 F® 5 r«i> ^>t 3 T#sr ^ ^cTT «rr i 

11 . ?rir ?r«JT WT 

rsq-«pr?rirt, ’ftf , vPrf^rifrH srif? «Ff 3r»rf tt f*rt5rT ith *pt f^irT ari^TT | 
wrf^r w ^ I i ’ftf % ^= 5 % qft Sr »r>f 

% 1 3r5r»r sr^rrrcr % Jf 5rt>r | 1 ^r't'ff ^pt f^?^r?r | ft; w »rr?r»rR 

ftr3r?fl ftTjfl 1 1 IT? srfsrft^cTTff ^ 1 #F»Tftr?ft?T % Sr ntnf | ft; it| fsr^r 3ir% 

w Sr5TT I ^Sr if sri^TT 1 1 irf »ft ftr^rtiR 1 1 ^ftrftrjft^r ktI ?r Wr 1 1 

12 . 

?ftT«T Trsf^q-iq- % 5T|Tf ^?flr Sr ar^?' ?ftq ^fir ^;^srr 'Er^if 1151 ^ 1 1 «i;f 
arR q^; |t softer vm tstctt 1 1 Epsil artr^r Si ftr^ ^rr^ | 1 w a-fftr af^?r 
wr'1 1 1 

f?T5r?n-3rT'Tfi 

sft TSTT crfHtfr, sit f « q>To «r'l q* q^o '^PTr^5r, «fl Tig^r 
ail aft. qiTo Ttoi JPT irger arrwSt t ftr^gf^ srrgfr 3Tsir?r?r '%xr Sf ami ar^pjr 
aigaftar srarH ftrEri 1 
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^ (H, 1 ) (C, 1 ) (C, 1 ) 

fftw a«rT 'ft° ^nsiFT 
nfoRi f^?rT>i, stT??! ^i^fgrarra^, ^-486001 (;io sro) 

[ srT'fr— 27, 1995 ] 

?rRRT 

5T?5cf ^ % sr^q' A rf’-TT % s’^q' qrr sq’Tqqpt^TTir q>^ |(r 

qqjsr srRra'^sr % sFcr^Tfr sntq' T-qrrqcr ffr^ 1 1 

Abstract 

(H, 1), (C, 1) and (G, 1) sommabOitj' of Fouriar series. By Km. Neeraja Sachan 
and M. P. Sachan, Department of Mathematicis, Government Model Science 
College, Rewa (M. P.). 

Generalising Theorem A of Izumi and Theorem B of Rao, the authors, in the 
present paper, have established a pair of theorems under a single condition. 

1- 'tftwiqw tWr #?nT 

'tfr^frTBrr l. 1% 3Tqf??r 1 m„ % « t q>T Jrtwqr ^14 5» 1 1 4f? 

0 

org= 2 ~ -*S, ^7 «->-0O, (1.1) 

jfc_o n 

tft #7) 2 u„ H^qr 5 % f^rh ?fq>?nThT (C, i ) | i 

> ■ ■ ' 0 
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5i«rT ?r^ifr 


2. ?Tf!? 


{HC) 

n 


1 


1 


log« Jt_x in—k-{-l) 




(1.2) 


^ n-voo, '3r?t (Tn f Mg % 3Ttri!T4> JtM Sn % aTfsPIT {S'n} VT (C, 1) WTSIT 
0 

«B^^T I, 


;ft I r M„, s % (H, 1) (C, 1) wTsir 5TTT | sr«r^r 

0 

^TRiwrar: (H, i) (C, i) | i 

ITHT r4r/(:>:) ttsr (— tt, tt) Jf 5fnTT4n5r^ir (L) g«rT 3IK# 

(2rr) % €TST sn^fft^T | I ifHT % f(x) t ?ri:?r;S 'BIFtiR ^nfv | : 

+ E^(a„ cos nx+bn sin nx) = £ An (.x). (1.3) 

^ fwK ^fvrrsrlf ^ 5i«rT 5 % Fat FrT^^fii?r ?r%5Ttf art 4ttt : 

4>(t)=.f(x+t)+f(x~i)-2S 

0it)^V^u)du 

Jo 

2. STfHT^T 

'bjttO] sRr wra' f^^rr ^rr ^ f% 3fa>iTFoTfft®r jtteit grTT ftfsr sr^rfi^ 

(C, 1) ^w^fft^TcTT ^tPczra: ^ ftrt t ^'nfWt 1 1 ^ ^Rtt- 

8r«r?5r (ff, l) f^fg- ari g^srifrir fF^f^rirg ggr %% h^kF^rC*! srt ^ 
1»FT I I 

t ajlFTSTT srt) aft (C, 1) gafgatucrr % g^Fg^r FgRfgfeg srtg Fg^ 

Fa>4T «rT : 
gtif A : gft 

f* ^(u) du=‘Q(t), 5rg ^->0, 


( 2 . 1 ) 
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(TT 

htn — — ^5 dt^Oin), (22) 

. ?ft #nft Z A„ (x) iftn 5 % f?r?r (C, 1) #^rftir | i 

0 

?rTTf ^5qT trW % ^ifV ^ (H, i) (C, l) f%jn gm 

ftrs f^^TT 

B : q-f? 

f'^(«)i«=0(iA),(A>l) (2.3) 

•J 0 

^W[ 

r 1 IA {*+^)“^wi 1 

](£»/«) '^ j 2 log -A=0(/ilogB), (2.4) 

?ft <EtfTin: ?T«rt ?r«ft A^l ^ t^irin jft»r |§ ?f4>giffk (H, l) (C, l) 

5 t?ft I, TT K 3 rH??r ^ Sf)^ ?r#: ?r#: mwK ^ | i 

srJpr 5 spt f^?r A= 1 ^ t • 

sr?5?r sri^r^H'PT ?t | ft? A> 1 ^ srfa^ (2.3) qitftn 

^ ^ (H, 1) (C, 1) #^>5nfkcrT I 5 1 1 % fmif fes 

si^rir B ^i I : 

sr^ 1 . 3Tf? A >1 ^ 

^(/)= J ^(h) du=Q(t^), ^t-^0, (2.5) 

?fr qitftir?: ^oft (1.3) Jr>r 5 % ^ (H, l) (C, l) ftcft 1 1 

JTl! 'TT !Tf ?ft | ft> (2-5) ^ (C, i) 

fft^rgrr »ft ^rg^iT | sftT f?r sr^rrc sr^4> !T%^ ^ ?i®it b *rTH % siJpr l 

^ f»TiTT 1 1 5^r % ?n«r f’T faa | : 
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?r'5rifr ?r«n 


sr^2. Iff? srr5r??sr (2.5) it?rr |, fit (1-3) ir>ir 5 % Fsr^ 

(C, 1) 1 1 

3. aJrfST^T^ : ■iiT’t FrF?rr^r^cr sr^fir^rriff ^ 3rr^9ir??ETr q-fffft i 
1- « sftT ^ 

i ^.00) 

St^qjRT 2. m 0<^<7r % 

i ^_0(,ogl/,) 

A-1 ^ 

3. ^ t>o % f^, 

" sin kt 


*_i (n-k+l) 

^ />0 % 


==0(log I/O. n->oo. 


” sin kt 


i sin (n+ 1 — r) t 

ix\n-k+]) 


Zj 

t-n r 


< 


n 1 

S — [sin(n+ \)t cos r^--cos(«+l)f sin rt 

f-i ^ 


^ sin rt 


COS rt 

4- 

r 



f-i r 

«0(log l/0+O(I) 

=0(log l/0» «“>oo, 

a^rfavT 2 gr^rr i ^ i 

4. a^ia l 

qjtFcar (1.3) % artftr^ at«T 5„ (c,. 1) ^Tifcn: ( t „ ar"^ t : 
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J 1 ^ a>o ?i I % ,^8 % ^ sif^^ 

( 2 . 5 ) gf|« 2 - I I cTiT pr fk^ f : 

“■-^+o(„.i[[%r]^(„ii 5 ^^, 


TT 


[I’+S]. ’THT 1 


(4.1) 


ft«n: 8 >o % f 5 r^ §*r 7 T% I : 

i 2 i-|-‘/;«,)*^.,| 


>s 

1 fw 


*nS^ 


V iwi 


dt 


'^^( 1 )= 0 ( 1 ), SR' n-*-co. 


(4.2) 


?rm4>^T*r X|^(/)] dt % nraw afw % i 
wwrfr: €trT^?Pf em sr^^^sr (2.5) pr srr^r ^ | : 

... 

-»'K ‘’(r)]' -~C *« l^- ■* 


.OCD+IJ* m 55 ^*- ij* *(,) fj^ * 

=0(1)+Pi-P„ irm, A>i, 


(4.3) 
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.if" jrRisr^sr (2.5)^ 

«J. '® 


r r ^ r / A-i -i ^ 

-»[L'^"‘"l-“M. 

=0(1) A>1- 


(4.1), (4.2), (4.3) crm (4.4) % srm? % 'rf^'nm Pt^^t | 


cr,-S=0(l)- - m-jr- dt 

a„ % (H, 1) (C, 1) W^cTK (H C)\ 5KT PT-^PcT^ ?5 trfw^T?rm fTT- 

iilPr4> % 'iT^ I — 

(^ ^ ^ rr log n *_i (fl—k+l) Jo ^ 


1 " 1 ip/n fS 

=0(l)~^jQg„ (n — /c+l)\Jo "'"lid 


sin kt dt 
t 


1 “ 1 [r'" 4 .(" 1 

“^(^)"~7r log /I i^i(p—k+l) Uo Ji/«J 


~P sin kt dt 


=0(1)-— b'l-J'*]. *IHT I 


nfjnpjT (2.5) w ^Tsriftn |q fw^tgr |— 


1 I 1 r'” 0(f'^) Ojfct) 


.of " M__l— r 

Vlog n j ^+ 1 ) Jo 
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-'» U^"l0gi )<'°g">-°(^A^) 


=0(1). ^ n-*-cx>, wtr? A>1 
^ff: 3 rr«rr (2.5) % ^ 

rfi 14i(01 


1 rfi 14^(01 
'^*^‘^log n Ji/u t* 


», sin kt 


dt 


(4.6) 


(4.7) 


jA=.i(n-fe+l) 

^ 1 rS 0^ o(log 1/0 

lognJi/n t 

=0 f ,— OOog n) ( 

Vlog n) Ji/B 

r jA-l -|5 

[a^L 

=0(1), n->c», 4Jfrf% A>1- 

«rf?J?r: (4.5), (4.6) ?rm (4.7) % 4fT'>rT*ff % ^?Tf^ I • 

(HC)^ _S=0(1), 

u 

srJrir 1 ^ ^7% 'Tf ' 

5. srJw 2 ^ 

*PW! ( 1 . 3 ) % stfw am s. i* (C, 1 ) wraa * <r. sra amir, 

rftaraam (2-5) w Ufta rp* w rrita 1 « wrRi « ■atSr «n«n arai mrrr 

itai I : 

1 % sin nt , 

„._S-0(1)-— rKO -Ji-*. 

8>0 * srrrtt «ta wr ftai aar 4 far «S8 ?5 (2-5) a-Sa^ i>ai 4 i aft- 
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^r^roT 5r«rr 


0(t) dt^O(l), 5rara-^oo. (51) 

a-fg-ipa- (2.5) % 

izi_< t’ mg «L rf, 

Jo ^ 

_j‘ ,A-. * 

[SA-1 ! 

l^j=0(I), fEftpjr A>1- (5.2) 

W sr^r^ srifir 2 ^ 5T<Tf^ g;0' \ 

f?Ti|f5fT-3n’7»T 

517^ t^rr'^D' Jr 5 to ariK* ?!• ft«rr, srrsJTTT’F ^C-»rRT!flr, >TpiTcr r?rirT»T, ar^rtw 

5T?ri'T fff? f^«^f^«rr^!T, ^ sft 5fl?«-T|fr cTqT girr^r g'^r^ fgit Jr«r«FffJT 

gg«BT *rnTR 1 1 

1. t??To, #«r* 1904, , 51-69 

2. %?r, fo gssrr ggirPug, Sr® gto, ^tto siJrPco 4«ro HtHio, 1932, 34, 757-783, 
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4. ggf, Tto a«n ^t4, 4Yo %^frt’TT5r, fe giJtft^sT (IV), 
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mctr If srWt snfrm 

f^HTTiT. %T5 ?Tfe3r, im 

[ STT'^— 3f;^^ 1, 1995 ] 

sTPTt^ 9riwr ^ ^ ir sftwt sr^TR -f a/ ?5r<JT fart 

%f5ft f^vr^ % am: ^ ^ cr^sr ^ sftspfm ft sr^rmn % 

+A' ^ ^iTT afk — aj ^ 5?r2TT 1 ^OT fsRT^ % srmf sHt 
^T?r ir ^ %-A/^ ff ffe^mort 

^f?k-apTq-->?R^ ^ || sr^5r-i%?|R-ac?r#7 ^ fflfei 

?rf 7 r?r ^jf spr?:^ % ^Rsnrm % 5# ^ 3 R?!n t €12: arr^ft 1 ^-aar % aftorfr ^ 

— A» arZT fifR Vm ^ STJlfR ??T fkUX I 

Abstract 

Role of ionic space cbarge on Joshi effect in iodine vapour. £y Jagdish Prasad 
Cheniistry Department, Meerut College, Meerut. 

In the non-self-maintained region of the discharge in iodine . vapour, positive 
Joshi effect, + A* was observed which inverted precipitously to — A* as the applied 
potential was increased above the threshold potential, F.,. Ageing decreased F„ 
and + A* and increased — Af* This is ascribed to a lowering of the electrode work 
function due to ionic bombardment under discharge. The increase in - Ai with 
ageing is due to an enhanced photo-electron emission caused by the decrease in the 
electrode work function. Warming the ozonizer restored the tube to the pre-agieng 
condition. The attenuation of the Joshi layer markedly decreased -A/ and 
appreciably increased F„. 
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sTHT?: 


aTnu-fesTTaff %f%ir T^JT^rUT ?r«TT A' ^ f^^T'srgirT, Vm %’TfcWifrf 

sfi# % 1 ar^HTT, ^5Tl~srnT V-^Vm ar^cR ^)5ft |, 

V 3r55r5^cr 1 1 arer: i%?r#!=r F„, ?r«rT 'Tfx'^T*Tcr: ±Ai W fir 

^T arsq-ifJT fspiTT nirT I 


ST*ftnTf»T^ 

e\Jrs^3r srsFiT % f^rTspi^r S75 % % afr^tf^r^ % ?srt?r Jf far^r^ir g^'Tffr 

ftjirr ’im I tT^ fe?35r 1 N 34 (f?r?^fHirT) 4)> % ^<t Jr sr#ir f4;irT nur i 

5?T^mTr?r?r 3rTir1il5T gaff ^ cf^qr srt afrsftfH^r % ^?rarT4>K 

?srH ^ 30°C q^: sTT^ft^jr-s^TST srfgss’ ^ ’i^l' i 

qffT^ ?i«rT ^^*51*11 

0.37 kV TT % ^r5r-sr<rT^ ^ Vm, 350 ^'T5cr ^ «re^T 300 ^ tt^tt i 

F„ TT spra-iimarH spT iTi isTW? 3TTf?r^ Jr ^c^TT’tftar «rT I F„ Jf |Jr 

'Tftar^pr 4?t 5!TT®TT, % 5l"!5:rpr arjiTHtir iflsuc®-®! % apRor g^q-ffr ^sr^l^-^Tjf-wr ^ 

|Jr •^?r % arTHTT q-T: qft ^r ?rqrgr 1 1 f5?r'rir^: 4;f=q % f%qfr^ qx aiqftrps q| ^ 

% ariirfiTqr qr'q (fgtrq?r: ^Jrqsfq) q:*r qr ^ arniTqlr fq^r^qf q;> ariw qR ?rq?% 

1 1 Fm Jf qferq aift^fvrsi % ^g' qgqrq % ar^f ar srqtq itqr | f^rgJr «pit qqi | ft? 
TO qgiqq % qftrq ftftrg arfsrgtftq q?g q?rq qigq ^ itgr 1 1 ^gftrsr f 
qJT TOpq arqgtqjq, qft ^ gtgt % ig g^grq ^r Jrar g|f ^igr I, vrrgq ?gftr5t ft? fqg^ 
^r qgq % gar «Pt qgi qqg to'! I, sft TOigt ftrggglf q?t ggtfqg qiqg't i 

q?sT 30°c q^ gigr^q fqqigqiTg, % sttt ggt qrr qqg qgrqg ^ q?t gq^qr^t Jf 
gls:^ 5pV qfg qfg gtgl qigt qql i gt gTr sfI 60-70°C gq? gg qpq^ qrq 30®c qq ssr 
ftjqi qqt gq srr'^g i-Farfggprg q?Tg qgiqg % g;q % ggrg q i ?g fqfg'se: q^rg ^ g^srrftg 
q?q ftqr ft? qig qgiqg ^ qiiqg i^t Vm q?T fig, q;g qprq qrgg % glgpg nr ?5r>gl-gg 
^ ftfgfg % TOW I I aftwtftg % q?r<swg % w gw % aflwg ^ ggl q:> to qgrqq ^ 
wt sTqgqraff Jf wIct ftwr i . 

Vm % w^q^g; gwl Jf qfg wftrq: 4- A* tsrw f wt ftrg^t Vm % 3;qq wf;- 
qpi fqgq qfl qgft qq, i^spqg ~ A' *f ^ wcspgw ft qqr i ^ptw qwrqg % qgqw +Ai gq 
gw qsT aftq - A« qqfwr qft wq gw qtqt ^ gqfqqg'f grq stg q^ qR ftrqr i qq a ftqtft gi 
wt fqqTg-qqgwT ^ q^n ggr g'T+Aiqq qqr wt'^ — A'q'TqftwTw qg nwr i fgqfgg 
TOTTOTW qx gnigr^ WTW qwrqq % qiq, iAf^ qftrg q%wgg grw +500% gqr 
-70% % I aft^qq % wtswg % SRr wl^-gw % aftwq % wrw it +1800% gwT -10% 



3ft5ft 5r«n^ "TT 3rfaxwT?ft 


il3 


'Tfxw^ ft ^ I ?fti^T?fr-<r?r ¥)■ +Ai ^ 5iT«!fTrf.t“Vl sRfJ 

'Tftormf % firs ftcrr | ftr fiRT itf ^ A/ tiftirniT |t 

«fr 1 1 

Ir <rr, mf*T^ ^ ^5 Tt | sf^T 'rfrorwcr: <T#<r 

^ 3rR?r ar^TT^T# fnfw !t^ ft^rr 1 1 srfi: ^f^cr 5i^T?r-?%^sf7r srl^tsff 

^ snwr SRT I ^ ST^ t 311^ I I Ka, TT w ^T ^ jf Sfn4 gkr 

Tf ^TcfT I asft'^ ®r55r5^ ^ srfrTR^ arm firqftcr 

an^fticT ^ srt-r: >r% | i ar^ ^rrq % q^TR (^rf^q?) «r 

qi^ ^5Tfrt ^ ^qrot^ncq qrar | % ilrq^iq q> q?5r% % 

qfq^ qf^ 71^% |, % qrfq qft ^qr^f tt: ^ fq^fqq it qrq i q^ qar % 

qHrq ar^ qqrrftqtqrt'ir % ^^qjtq tt ?5rq q;aqpq ?%qfTqt qq qqirq qf ojrt | i 
srrqrqt q# qa? % qkiq ^ ?%a5Tq i?rq^q qt, qt qq qqtq |, q^q^q a!iq<Eqq 
qqr qqrq-t^ qfanraT qqrq 1 1 qq s^r qaqq ^ qrqfqq q?q«tq qqftq qq 
qrqr 1 1 q#fqq »tq/qF7 siqt % sttr fq ^^a^rqt % qqtq ^ fq^ ae^irqq arqrTra^ 
ar^ fqfqq ftqr I l qf qfcRiqrqt arr^q qqq qqttq qr qrq q^qrt afk fqqq-fqq^W 
qqar lar 1 1 qqrq-^qqqfqf Jf % ar^q aft ?q ar^rTiqiiFft arq^tq % tk qtr ant | % q^ 
qtqt?ft aft JiRwr arqt | aftq w SRiR +Ai aft qmq q^t f i + Ai qqr -Ai % 
qf-arf^qcq ^ aqreqr qrqq 1 1 

STITT qqqqr % aftfqqtqTa^q qsqqq t srq farr fq fqqqq t t^qo iitpo % 
qfrqrr *f qqt afk qrq it qqaft q'sqr t ife fttt i ^ ^ - Ai qqr +Ai 

qr atqq 1 1 t^qqtqtqq qq qqrqqq qraq ftt % qRq, ?qqT ^qqfqq qtq qqfw 
qqqT 1 1 


qfo tfto %o % 31^ ^aft % ^ qqq an^ift | i 
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^ cTm 

snro %» cWt sttto 

»Tf^ w«JT Htftst# am f^fesrrair, ’^^nar? 

[ 5rr^-i%fT^aT 1 , 1995 ] 

IfTTW 

^rra'ffT^r «J«rV faarR fir spffqw aaar Jr ^ a|<j^ 

% }j,«n<ri5r art fa a|'r?f% aar sra^ a'ifta % t 

’T’lT I I 


Abstract 

Certain expansion formulae and particular cases. By R. K. Tivari and RN. 
Shukla, Department of Mathematics and Statistics, Avadh University, Faizabad 
(U. P.). 

Considering a new generalized class of polynomials, the product of an arbitrary 
number of such polynomials expressed as a linear combination of these polynomials 
and generating relation for the coefficients in the expansion formula is derived. 

1 . sRttnpn 

5 TRT 

(?(#)= £ Gkf^k+i ( 1 . 1 ) 

H{t)^ i hht^'k 

*-o 


(Ao- 1 ) 


( 1 . 2 ) 
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fcT^rr^t cT^TT pw 


<x> 

Hit) exp [X G(/)]= S g„ix) t» 

n»o 


(1.3) 


m gvTTciTJF 5®TT^ | I iff Tf^fT srTflfr^ | Pfi 


in inti a t 

*"W- £. 

ji^ ?r|)r, iTT^T # ff 

2 h t’”* (*1 =1) 

yc-0 

iit (1.4) % f?5r>»T iPt 

[fl/m] tt' . nl 


mk 


(1.4) 


(1.5) 


jro aiPp^T STT ?rfJ5rT 1 1 wf?rs'3ti*i % wtsrspTjf % ct^tt g,(x) ^ f4RK[5r ?THTT?JT5rr 

%tPr?r ft^n: fiT tf'T^«/„(a,-Jc), i=i, 2, ..., /> (xrm), ^ 4?r?75i % 2»r5rq;w% 

f^fcTTT ir^ Jf ( 1.3) 4<ir sr^sp-ffx^af | i cRf 

jn*5s t crm nil #*r?r 4iT 5znT2i^*i>Tor stt*^ glm i 


2. n'»n4>1f % ftT»? siHR gsr a«iT ?n^sr 

fjn:q:f5rfsr5r 5®r5T'w tc *p? 

(1) (*) ip) 

(«i4« (<»»*) ■•■£ {opx) 

m »2 

g (ofx) ^n’ 


H^i) (r) exp [x G**' (/)] 


<*. (« 

^ g 


(OiX) ft 


( 2 . 1 ) 


(2-2) 


ITf fT^TT I ?r«rr ^f«> (O G“* (f) * W* ( 1 . 2 ) (i.l) 

^ I I xrfar ^ Prxfrr^rf^^ xtx grcrtft»T 

" 1 +”*+ ••' 

^i+fc»+— +lcp=‘k (2.3) 



sRnT ^ 
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?r«rT (1.4) (1.5) qft 

n-^'P "Pi ] 

to ‘"kt i A ¥ inj~mkj)l i • 


»-KiN-mK)l . . 

. Z g s Slf-mK-ms W> 


5-0 


iTTc?r ft»n 5fl 

« r-k Ajr, s, k) j. « A(r. r-k-s, k) 
k~o s-o ■^1 s-o k-o {r—k—s)\ ’ 

^ TT fsTR^ f^rar STT | 


(2.4) 


S Ss-ml^-imt Wi 

s-o * 


(2.5) 


^ 5<irT«Pt ■■■’ V qit 


^ Al-0 A -0 I f>«l 

P 




nrmk 
a.J 


■ kjl inj^mkj)! 




(N-mK)\ J 

(^N*—K—s)l S*-K-s • 


( 2 . 6 ) 


fi)P 2iTSRr fttJn 5rT^ 1 1 

afif '■■’ % f5Pl spT^f 'B?nT 35?<i?^ M ftspT^ ^rmcT | 


S 

«i-0 


rt -0 


4% 



(2.7) 
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5 f«rT 


?r«Tr I Pp ( 2 . 2 ) ?r«rT ( 1 - 4 ) % 


(t) !(?“'> S ^n+mk, k /n+m*. 

*“» kl 


STT'^ lit?Tr I f^?r% OT«T>»r % 


z ... i ( k (^y G0» (»i))"/ 1 

B1“0 “,-® Lj_l lijl J 


■ — s)! ■ 


srrP^r 1 1 


W.H>» K) ... w („,) ^ . 


Sfff ff^Tor ^ ^ z I 




«i <?<^> («i)+...+a^ G</> (wp «PT 


fiom/nS ftmmS Jm»0 


< Z Z A(mn+ms+j, n+s), 

j-o n_0 


sr^r: ( 2 . 8 ) r^«r?r ^ srr^r |- 


.HU' ... WP^ (Up) ”z^ zrr>^^j£ 


ST'TT^, ( 1 . 5 ) 5 r«rT ( 1 . 3 ) % 3 T 5 m 


exnr>:«mi- Z (0 g»(^) / 

exp lx (/(<)] — ^ 
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-fnrr ^ gn(x) t\ 
j^\}) «“0 


=(?n(0 s G»“*(r). 

k-t k\ ^ 


^rmf^ ^oft l{t) % 3rf??r?w ^ ^ ^ ftp 


G(/(0)-/(G(0)=/, 


( 2 . 10 ) ^ 


{I{t))^*j £ g'sm+j+tr^t k fmk 

sm) kt ki 

sTRr fftrr 1 1 's^ra: (2.9) % tpt ^ 'P 


H^»(u,).. H<PHup) . . { /“(z)-!) ) 

- h(I{ 2 )) w t /(z)-i r 


srroiftn I 
3. feftpsi ??rnf 


1=1, qr 




% ftr^ qqtT srr^^ q>r fqz^ftrFsra % 

^ I— 


1... i ...«”/ 

%-o « -0 P 

P 

_ m»(u,) ... mpyjup) 

H{l(z)) 

(3.1), if P=2 T# 5rT ^prf%^ STTI s^kt ^ qicj iiqTlil l 
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5rarT 


sftT, Jife 

’rw S.W ’’• '• ^ <t<n wst® W5t (2.13) 

'^'T ^ 

(aiX, yu r„ m ) ... (apx, yp, rp, m) 

Tti np 


S ... S C<"‘’ •••’ «"> ... «”^=(1 +J'i ... (1 +yp Up«^)-‘p 

«i«o ll^-O s P 

vfJft y^fYi —.1 -V 

2 ‘tns vc+r'n^ — _ — ^ — (3 3) 


(JT^ V— 1+)'2'” V™ crar 

Oi «i ■ . a> up 

(1 +iKy, 

fsr^r ?5T sri'^ 1 1 

1. spifesr, q?r<> Collect. Math. 1963, 15, 245-258. 

2. ^rf^rar 'to tto, Products of several generalized Laguerre 

polynomials 

3. f€f?r, sto 710 trf^^TT f m'tV, 5tpn^ (sfto aintTo ^f?r afv) 1980, 
9-10 (sr«i)T5fRm't!T) I 
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’SfTJrT ^ I(£, <7) iC, D] 

qto tRvT 5i«ni?«T° qt® ?RT?f 

nPiRT ^m»T, ?n?i^ sfT^ fefH iTfTfg?n?Ttr, {^° sfo) 

[sri’^— fcrfT5T»: 4, 1994] 

?rfTT?T 

W sTra" ^T w 5'?iT % sr%ir B % qFcnm ^ /(x) ^ ^ 

^r^E^ifr i%f€r % fg-^r-r 1 1 

Abstract 

{E, q) (C, 1) summability of a conjugate Fourier series. By D. P. Patel and 
M. P. Sachan, Department of Mathematics, Government Model Science Coilege, 
Rewa (M. P.) 

The object of the paper is to extend the result of theorem B of Gupta to 
conjugate Fourier series of f{x) for [(E, q) (C, 1)] summation method. 

1 . : 

: ^RT ft) «f qr I Sn R)T (C, 1) 

0 

{{E,q){C,\)] ^'TT?crTCTn% {E,q) ^ W 

gftmfgg frar 1 1 st^tt gtg 

(E C)n =(g+l)“” 27 (Aq''-f=aic^S,^^-'^^n-*-xt, 

\ * 

s\ sT'ifl ^ u„ S gsp (£, q) (C, 1) ^f?T gf^r | i ?rT?g I 

0 


( 1 . 1 ) 
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5r«TT 


^ f% /(,) t * * «1SIT s^a'tra (-«■. «•) # 

I afk 27r srrq# % ?rrq- sr^cff I i 

Trr?rr Pp f{x) % s «?' fH^fr^RT |— 

S {an coswx + 6, sin nx)= 2 A„(x). (1-2) 

2 n„i 

«f-qt (1.2) ^ srrq: /(x) qft «f oft % qm % 

Srq I, fqiqqq | 


(X) . \ r» r* / \ 

S {bn COS nx-^an sin wx)— 27 0„w. 

(1.1 1 

gq fqcqf^rfeq q^frfqt qit qrq: qqqcf qr?it— 

^(^)=yx+/)4■/(x — 0 2S 

W0= 7- 0(») 

<Pi(0= f l^i(«)l 

J 0 

wo =/(^ + 0 -/(* - 0 
W0= W«) 

^i(o= r 

Jo 

P(?, 0=J + ?®4-2? cos r 
e(g.O=tan- ( 

2 . sreqrqqT 

%wx (E, q) qqtqq^qqr fqRr qn ^ =|qir I 

fqift ^ 5<nqqf)q qqiqqtqqr ^ fq^qqr ^ qft qr t i ’•**’^ 
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clferf [«1 ^ arpiT {nB„(x) ¥t [(C, 1) {N, ;>„)] % 'tPc’^iht sn^gr 

%TT ( 

^irf fi«fi iT^' ^ 'rfciruff ^ ftrs fe^iT | % ^^ivr: |— 
sr^iT A ; Ilf? 

f m du=o(t^), (A>1) (2.1) 

J 0 

l(Jc7r/ny'^ log (I/O <it=^o(n log n) (2.2) 

cfr 'sPott {^H, 1) (C, 1) I jftirqi?! o cr> /=77-/n ?rq??r A>\ % 

gr«TT k ^>1 srfricirfr | ^rl q-;? nfcr ^ sr??? srrar 1 1 

B : ?f? 

<^i(0=o ( 13^ V~)’ 

5ft /(x) ^ "ifTiR sr'oft S 51^ {B) (C, 1) I I 

sTT^ ^T si%? B % Tfcoirq q>t f(x) qf) qjfw^ «f’^ 5f? ^ 

[{E, q) (C, 1)] ftftr % %q ^srqi 1 1 ftrs 

H»HT : 

( log lit ) 

5ft (1.3) 5^ 5fqTql 'ffciTT «foft 5i^5rq\q [{E, q) (C, 1)] | 

lim iji^Ct) cos ^ dt, 

fl-^x> ITT J 1)« ^ 

% iTR 51^ q'?r? fp ?^5ft % qqrtqR^r qsr arfer?? ^ i 

3. s^rfimq : SRsr ^ % %q |*f fTRr?rf%5r S^fq^iaff ^ aji????;?!? 

lt*fV I 
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qi?r cT«rT 


1 


(a) 


2 sin 

fc-i 


cos tl2’-co$ (n+'\l2)t 
2 sin (tfl) 


(b) 


n 

2 cos kt=^ 
*-1 


sin (n+ 1/2)^— sin tjl 
2 sin {tjl) 




• » 

S (cos fcf+i sin *0= «'*' 


eft(l_eiBj) e/j/2 (]_e2»f) 

1 sit (^-ml-eitiiy 

—2 sin f/2 2 sin ?/2 

sr^fq-fiT 1 % 'TfK'jrm (a) ?r'TT (b) ^ snffciT sprf'rf^^? frm 'Ft 

itst t I 

aJttiwT 2 

•/'o( 0 = 0 (l), 5 ift- 3 iff r->o, eft 

27 rIo wo cot ^/2 2//+o(I), iSjff-jiff n->00, 

(cot tjl) t % ^r?ft if f^twR 7^ 5^ qft ?r4icft | fsp 


/cot f/2-2/0=0 (f), s-u-siTf t-^0. 


ii|?r^ fif fffFfr ^ srrfccr ?tgt 


1 fi'» 

Ztt 


rif^ 

WO (cot //2-2//)2f/ 
J 0 


Lf^'" 

Jo 


0(1) Q(t) dt 
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=ci(l)> n-^ao. 

srJrfir^T 2 sri^ ft | \ 


ai^fir^ 3 


o<5<l ?r«TT o<K7r % f5iq 

{P(q. /)}n'V(^+l)'‘=0 [ exp (-||^) 

^I'TftcT : =f ft> <q< 1 ^«rT 

sin(r/2)>//7rw1Ppo<r<7T, _ 


{P(q, t)}’‘i\ |^ l+gH2<7(l-2 sin^ j- j,_ 4? sin^|»'* 


(?+l> 


(9+0* 


I (9+1)* 


<('-£)■“={( ‘-I0T 

=0 [{e-*^ 77rV'‘]=0 [ exp ( - 5^)] 

4 ; ^ ^>0 % 

Qi9, t)== ^-i-mt) 

B(t) t % STS ^TTcf I I 

5Rr fw^crn 'it 

. __i / si'l l \_ ' t 9(1—9) ** 4. 

<2(?. 0=tan-^(^:^:— , ;-^-q:r+'(9+i)® 3! ^••• 

= _J-4-f*5(0. 


5(1) I ^ I o< 5(0 <1/3- 
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5: o<t<lln^ Tm, 

Hin, 0=1- (^) {nQ(q, 0}=0 (0 

gqqfcfr : o<t<\ln, % feiT sfJrrqqiT 4 ^ fif qr^' | 

H{n, 0=1- (^) ii±i!±Mi:-2 tmr- 

-'-(^) [ ■- lifrl"* I " 

<‘-[ ‘--rtoTTrl 

-'[2(gi?-<«+')"'<')i-‘'('> 

4. sr^qr qst : =^fsi;nf<l. 

c\ 

(1-3) % artr^rq? 4>q S„ v> sr^it srStct f^qr sttot | 

S„= 2 Bi{x)= :j-(’^v5'o(0 [ sin kt 1 dt 

k-i ^ Jo L fc-i J 

-S-j.” *- JfII «'> tI5^‘"+‘’(’) (O’"’-*'*'" It) 

sr? s„ % (c, 1) a» qfr fqpj q?t rq-qpTffair sttf sstert | 

2^\o dt+o(\) 
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sr?rfjT^ 1(b) & 



f’' ’l>oU) 

E cos kt 1 dt 

2mr J 

tan tjl 

*-i J 

1 

f’" wo 

sin (/j + 1/2)/— sin //2| 

IniT . 

1 B tan tjl 

2 sin (t/2) j ' 

1 

WO 

[ (cos«t 1)+ 

AnTT 

j 0 tan tjl 

[ tan tjl 


.]i, 


= J_ 

rnr 




sin* mil sin nt 


Af o(I) 


= — Q- 

TT ^ 


1 sin nt , , ... 

— ^o(0 —75- <^?+o(l) 
«7r J 0 r 


( 4 . 1 ) 


giT 


Q=rwo 

Jo 


sin* (ntlD 


nt 


dt 


=61+62. ^lfo<a<l/2 

^fsp ^o(0=0(l) 5i%ir ^ 1 3i?r: ^ tt 'tt% |— 


61= J 


{l/w° , ,,, sin« ntl2 


Ut) 


nt 




— 0 =-0(1), 3q'f-»irf n-*QO, o<a<l/2. 

< i«'>i ■" 

=0 ( ^) 0(1) jlWOI 3f5t % 
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ffm 


=0(1) 0(l)==o(l), n^oo, wffe o<a<l/2. 


g = o(l), 3!ff 5^ff M-^OO. 


(4.1) rr«TT (4.2) % sTTartT qt fJT 'n% I fip 

«Ao(0 cot (//2) A+o(l) 

=<>(l)-~j^ <PoiO “T* (4.3) 

cr„ % (£:, ^<TTTcrT qft 'BPc^rq; sr'wft ( 1-3) % arff^rsp ift»r % ^TiycTT (E, g) (C, 1) 
(E, 1) qft (E, C)«9 5rq:T >rq: (4.2) % f^fsr TPcwmi wt f^nr- 

ftTcrar STT'^ ^ 1 1 

iEC)l- ^,(r) cos t/2 dt+oil) 


(qr+D-c-Dfir ^j^t) 


TT 




(4+i)-<”-^>f^,A«(0 


mr 


[iQ H 


dt 


dt 




= (iil) — f" iAfl 1/ n-i 

n 77 (?+l)"], r* ) i;j 


dt 


— (g+1) f” ^(0 ( l+g*+2g cos t)"' 

Jo t 


n-n J„ (^)'» 


- sin | n 






(4.4) 
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^ 2 ^ s'lffTr q-^ (4.4) |— 

(EC)1-M'^ ,^/0 cot r/2 rf^+o(l) 

ITT J iffi - 

- ^+l i^dl} (P(g- <)}”' si 

Ji(» r* 


riTT 


= ~P. 


?±i\ J>, ™i 


I TT } 

STirfir^T 5 STTT g’^TT ’PT 5r«Tt»T Tt: 

w-jr®ow^'-o(v) 

=o(l), n-^oo. 

Pi 5rT?r % ftnr ^ tt ^ m^fr | 

P^ J_r Q}*'* sin (HfiCg, 0) 1 

(g+l)" i 

== J_ [{r^i(0} '^3"'* sin {nQ(q, O} ]^ 


(g+ir 


f (^(g’ Q}*'* sin {«6(g. 0} 


Jx/» i (g+1)” 




ir?f 


-JLt’^ 0^,(0} 

n Jim 
=Pi.x-Pi- 2 , 

/’..i=o(l )- — (^+i)» l/„ ’f’^Kn) 

'iff-; . -*■ 

=o(l)+0(l)0(l)o(l)=o(l), «->oo- 


( 4 . 5 ) 


(46) 


(4.7) 


(4.8) 
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Tjff ?r«rT 


P...- i J: W.(0> 4 - ■/- 

- T r,. W'<'» 


{P(^, /)}"'* » COS {h 6(^. /)} g cos f+l 


(?+l)" 


0 


2{P(g, 0)"'° sin 0} ] 
g+1)" /» J 

= C If"'*" 0+0+cos {«e(9, 0}] dt 

=7i-2j, iri^T 

srnr ’(ft i^r 


-ifr^f'- 


'l‘i(J) {P(p, tW* \q cos {nQ{q, 0+0+cos {nQ[q, 

t {q+\r I 


\+q^+2q cos t 


o>) 


■=('ri+7i.a. o<a<l/2. 

3R p" (H^ I ft? 




1 ri/«“ i«oi {PC9. 0}'"-“"* 

(9+1)* J I, „ r (<7+ l)"-* 
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+COS {nQ(q, f)}]| di 


1 


(9+1)=“ hln 


d 1 In * 


=0(1) j 


i/«“ IWOI 


Un 
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3rt%9R ?rtTTfr?T ?«Tr (2.4) ^ 

= o(l) + o [-log log 1// 1*^” --=o(l)+o {log 1/a} 
I hin 

—o(l), n-^oo, •pfffe o<a<l/2. 


3f}T jrJrfiT^T 3 ^ jr?i}n f jt | ftr 

- (?f^ 0 1 f- -i# m»i 


„ 2 a 


exp 


27 r^ 


L. I-WOI 


dt 


=o(l)0(l)=o{l), n->oo, 

o<a<l[2 cr«TT ^ ^ft9r?iT anr % z* 4^ 4T 


n 




=2tz,.i+Zj.J, »TT^T, ^|f 0<P<II3. 
<a q g g r : t?; cr^rr (2.4) ^ 5q’jfr»r tt 


1 \Ut)\ 


^ 0(1) dt. 


— j 

=0(i)[»h '-' 


log 1 /r / ( <“ log ill 

=»<')-<> (f) «(?T^)if 7 .-‘ 
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^ |IT I 

V W jl/n^ 

("^ili^ ) 0(1)==<>(I) ssff-siff n-*-co, 

W!Tr^5r % ?rfcr?Jr am ^ cT«rr o<^<i/3. 

f?r swTT §;iT sr?f?Ter mx =|% % 

■Pi . = 0(*). »trf-^!Tf M-+00. ^4 9' 

3RT Jf (4.5) % (4.9) ?rc % srmrT 
9 1 

(^On~^ lAo(Ocot r/2)rf/=£»(l), srpf-tjjff n.^ 0 Q_ 

5^1% af%q- qfV ^qq-fm p i 

f?r5TeTT-iTtq5T 

. ?r^T ^fo qt* ^'to ^ % sn^ I wt^q^ qil 

wirr^ t ^f% ^ I 
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Trsr ^«rT7 1% 

THTUR fswnr, fHT^TsiT? ?5nn|raT^ 

ci«n 

TT«I 

Ti3f^«iR f5Rgft;aTHar, sutgr 

[ ?I^ — 5, 199 4 ] 

OT 5 t || srnfir % 4fr 

?fi%’?or, ?r«rr % #5%'^ if ^^4? % ^ sr^cT^ arfewRi^f 

"I?!# % f5ii? 5r|4?r S-G snpir ^ f%irT irt 1 1 

Abstract 

Chemistry of metal alkoxides : excellence and accountability. By Raj Kumar 
Dubey, Department of Chemistry, Allahabad University and R. C. Mehrotra, 
University of Rajasthan, Jaipur. 

The synthesis of various types of alkoxides, reactions and properties, structures 
as well as uses (as catalyst in the Organic synthesis, and in the preparation of super- 
conducting materials by using S-G process) has been reviewed. Recent approach 
for the preparation of oxide-alkoxides through non-hydrolytic pathway has also been 
included. 

w[% % f^^T?r 1950 arq> 

f w ^ mi % 

qv^if^TTf^ x^mxf ft Tfi ^ % sr^ir 

jRT ^ 1 846 t ft ^ ^ 5!ft t w ^ ^ spt 1 % 
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|i^ cTctf ^ ft ffirsTT sTT ?R??rT I I f ?r wftf % T¥m ^pt erstrJTJT 

ft®7r cft?i ??r^f ^ ft55ft?rFW t sfl^^ irptar ^ jnftwT^rT Jf fsrr 1 1 

?rTT<ift 1 
srrg-t wR'jft 


1 © 

0’ 










--- 

® ~ 

c’ " 

I H 

O 

F 

8W 

Ht 

10 

Mg. 











© 

@ 

P 

S 

"!a 

M 

1® 

© 


© 

® 

© 

© 

© 

© 

© 

© 

0 

@ 

© 

© 

@ 

1 Bi' 

Kr 

1® 

® 

Y 

© 

0 

Mo 

jTc ~ 

'! Rn 

1- - 

0 

@ ; 

Ag' ’; 

@ 

© 

© 

@ 

© 

‘ * 

Xc 

■ @ 

@ 

-0.. 

@ 

© 

W 

« Rc 

Os 

Hr 

1 

® ' 

Au i 

1 . 

Hg 

Ti 

_@ 

© ; 

Po 

Al 

Rn 

Fr 

Ra 

An*' * 

















Ln* ' 

3.. 

© 

@ 

0 

Pni 

Sm 

_©_ 

0 

.®' 

Dy 

_© 

Er 

Tm 


© 

j 


Aji** 

Ac ' 

L 

@j 

Pa 1 

u 

*Np : 

Pu ! 

Jl 

Am 

Cm 

Bk 

Cf 

Es 

Ftn 

Md 

No 

1 .w 



^Tf f 5pt miTT?!! E(OR)n % fsp^TT JjfT g-^cTT | I q^TORTTp: 

% arRft^TJT 'nTTi'5 ^ f^^?r iRoftiT sr^fcT % ftt % 'rfTOTRP’?^ E®+— O— C-® ^er 

. ^ RKj CT ^ur ft^i 1 1 Ppr ^'t t3[5^T^?rrf ^ % 3rs=?t ^TRBft^r 5r«rr vrtPr^ f^nr^t Jf 
fir%!Tarr ^pt ffjr Tmt srrgr | (%5r?r fir«rRft sg^R srq^? |) 1 1 i3[?qimrp arpR'l 
%??tir cR5r E=B f Si I 5r>T»r»T ^r^ft i^^Twarp sftf^tttft^ ^tftwtsr % t ftt 
I fp^pr sTf^i fjspRft ?rf3rt e— O— E ^rffR | aft ^ sri^Tfrertrr 

?t PrftTr ^rarr (steric hindrance) ftt % | l 

^nrsrrRf ^ % ?TT«r fr ^fsr % tt^sr^r arfsrr^^ q^spTwr^yf ^to^st Tto^ 

R 

9t ??T5pf t fijjq-T I I 5R% 3 t??t f*rR-f»rR atgart % tt’^ ^'Tf?«r?T E— O— E 

%|3ff Jr ^TTiTTR ^ srfsr^ prfq-R 'Tm rncrT i r>ttr ^ ^ F^'tit otTr^ ff^nf2p7:'»r 

^ft^ftsf % F^rq ?rf f^^rr fir^ft i 

p ^nrtiSTT % ar^tcT lErg 1962 Jr TT5rf«TPT f^95rft?rr?R aft ^mufT smtir^ir^rT Jr 
wtsr^ffrtf 5TTT fipt »rt grrmt^T*? aprt Far^r^^rm Fq-®^ f® g'lff t 

mt^qiTiT qa: arar ftqr qqr f i 

Hf 1952-53 Jr qq:ifsr?r Jrjqfl*! ^qFir'f Jr artt qiJr Si, Ti, Zr artT Hf 
f?qfTTOTf?f % Rfoiq q?t RT^i artT qt^Tafft^rm *p> ^rR'»ft 2 Jr ar^rtqr qqr I ^rt F^qar q^ 
FqvTT qra: a:fT I 1 
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2 

Si (0R)4 sfk Ge (OR)* ^ | i 

n-sjjrTOT?® S-sgJTWT^S 

qlGq-wflHST 2457mm 1507mm 

Zr(OR)« : sTfOTH^J ?f55Tfr 3-4 2 

Hf (OR)* : ^«r^7*rmT 3q5Ti; |t | 'Rfg wm?f\?rcrT «f)?T sifa? 1 1 

?nTT*T feftw f^nPra fti^r tot | ^ 

,%TOr ^r5r4 ) 5'jt 1^*^ t tt^If ?rf54T TT^n^rffr^P gfeTTcrT t «ft ^mf^n *rin 1 1 ^?r; AI(OP,i), 
^ ?rT?r ®fW5TJn^' ; 

(A1 (OPf'),] 4 -l -8 Bu‘OH -> 2 (Bu'O) (Pr«0) Al(/1— OPr')— 

— (/i-OBuO A1 (OBu»), 

-f«P/OHt 

fiutOH 

[(Bu*0)j A1 (/i— OPr') (ft— OBuO A1 (OBuOJ 
^5^f?nnT 3rTW)5ft7ITOTf^ ^ ^'^-^TTOT wt t J5T> ^ 

Jr fs^, ?riwT to ^ TO 7?=^^ tot Ttf«w 

>ift sTff^ arofa^ 9)Rt TT??) 3ft?!V |i an^BlstmTOiTO, 

[Al(OPr03]4 R %?stiT TT^^afaTia TOm<5, arsaisw^^a Jf fte? 

t SIT gta Al (OPri)*- aiff, [(Pr''0), AKOPr*')* Al] ilKT fw 

T^m 1 1 

a?TOT [Al (Al {Opri)*}*] % [Ln{Al(0Pri)4}3] ^ a^TOTATT TO 

amfro ferr farr ^g7®r | rr^sror to I5T snrotjftTiTOl 

^ ^'t TOTT tot I 1 TO sr^ [AiiAKOPrO^la] TO 5T'4T f4TO ai^ 

aT%4T q54TTTOT?Tf % p) ^ % ata arfff 

pra afer^ TOft to) | i to") ^tt^t ^ to^ TO%5<t % TOa arTOT 4 tT )<n% wfiTO 

HTasrrrfr wat TO^ | arftror to« 5 TOaTOTO^ fTOt t 

fejn ar B4a jf)^ far | stxt 

amBTTO-^TO TOT*ffl®^ 4Tt TOTO WT Tft | 1 


T-5ggT4ar?g 

ts'Jmm 

I 
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I# ffTT 


mg 3ifirr§[r!TT iT^sptf^, ark aPTiftffft^ftaF srsF^ff % ^r«r 

^’f'r^T ^r ?f9§r'sr<ir ifn^^rar 1 1 fJT’pq- ^[r^rraffriir ?rift^Tor 

SRT sr^Fmr »iirT | : 

M(OR)„+XRiOH -> M(OR)„_;, (OR)*+XROH 
(sT^f R=Et m PrO 

^ gft’m^f’TaF srq- 'tt qfsnrt^rT ^ #?5flar apt sr^itar ir 

m^iT mrr | far^rspr sr^rr'srsr ^ sTf^rfspirTaff % jof w fsR^mr ftnrr snfrr 1 1 
!i>iT TT arm^fr m r5Pf55rfr % stspit ^ sr^r g5 'Jfqr? m'^ ftTm ^rmr 1 1 
g%srr5r?rv itpt ^ ^fcT ?rft ag^Tmf vT stttrt arm | f^^rir & akoocR)* aftT Ln(acac)j 
*PT 5f??rEr'jr srmT % fapirT | f%!T% ?^^1r sr^rqs^r srirmlr ^ft ^of^r % 

mffcir t ftrar^rr | i 

Al(OPr03+RCOOH -> Al(OOCR),+3 PriOH 

(ffrf^r- 1 ) 

Ln(OPr')j+3 Hacac Ln(acac)3+3 PriOH 

(ffrfw-S) 

w% ari^riTfi mr??v % arm rRsriftnf sm 5rmf % ar^^ m R?§r<T®r 

qm I Tafft arr^# wn’nf if m rr^crr 1 1 ?qrif ir vt, 
pF?|f arair miff jr^r ar§¥ sa^rm arr 1 1 far«Tm, riqh ^f^fgT sr^fir siff rr^m^ 
% ^Ttor ?f5®5r arq^m % ^rar m'er fi;ir arr rr% | 3«rr 

rrrarmciT^ ^<r^<3T rrqflq ’cmq-fffr'f % far^ arfart ft ?r^ | i 

rrjrmfm^ qaqiTwr?^ -rrrmqt ^ rr^twr frar ft if ar^^ t «Rt qf f i 

fm^T f^T^asr gw 5^ ir qfmfmaF arT^misf aftfmr ffirr i 

^mffWJ (Heterometal Alkoxides) 

?rTsrr>TT% tr^^iwr?? ^Ferfinrq? Vt arstf^ 1 1 mfitfr 

Trrmt % fq^pra; w srRaar "qaaFiNaft mas” afir, Na A1 (OR)* % % 

tirr<»r ^ farr far^ rrfsr^rJT ‘'RtrmiaT mrT mtfmr't” sim WTTt?r q?«Fi^an?s aftt arm fsm 
f^ sr^q- trrg q?F>jqrfT?sf % irsq anirrrsrmqr argarrqrs ir^r fqjqr qqr 1 1 ^mqt 

^ maqaftar fs^r^ sfr'rm, [Na{Zr 4 <OR),}] m rfnir-ror qt msar a^r 

srcT f^qr aqi m \ f a siqtrt % ap' it a?^ % sr^ "fsaor qpwqmft” 3g?qaaf qft %Ttar 
sA wtrorait^®! ^ a?%raa f^qr aqr m, art qraqqftar qq'mqFr^ qtfq^t if ^aipta ar^ 
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n?r f5r?r% ?r|ffJTt5)^ ^off ^ 1| ^ jf "Chemistry of 

Double Alkoxide of Various Elements” 1971 Jf JT^lftigP®! ?Ptgf i ScT^'shcT 
t^^^Tfgr^gf % gTgprr gfsrir gnt tr^ srrrr gglsfriP^ 015 tic^iTOTfsT %■ 

Tgrag ^ifr |, snprfeg |f 1 

sr«w feaifcg;^ 

(Pr>0), Al(M-OPr02 Be(/t— OPrOs Zr{OPr03 
srtT 

(Pr'O)^ Al(/i-OPr»)8 Be(/t— OPr*)* Nb(#.-OPr05 


^JT g^frsror gfsprg i 985 Jr JTf^lqrr snrgrai**! % ftrgi i 01 ? if ^mtwi ^ 3r?g 
gf?gw gtgsffp*! % i^?^T*fgT?sf ^ gtfJtg'rr ft;gi ggr 1 

"Glasses and Glass-Ceramics from Gels” tpt apig si l ^ T (f^q'Tsf, 

55011 1 9 8 8 ) if % gTSf iif^T‘-“^ srrr f^'^-ftg?f % Fr^ar g^r f% g g^ 

197 1 % srrtwr ^ g>| 015 qg^rggi?^ % fgfsrg f^g ^ g|0Tf?g^ qc^iggi^ gf^f 

^ g?<Tf% ^ 9)?Tgr ^ sff "Polymetallic Alkoxides-Precursors for Ceramics” gfgg % 
gggfw ft fggif 0^0 fggrgt g^gif^ gfsmlglf 0%, S-Ggspg ^ fgirg gF^g^tg 
sm fggr ggr gi 1 g|0Tf^ q^^gggT^f ^ grorf^r qg gjfiig gg 
M(OR)n X qwf-gr^ % fgif ggfgr ggr gr gf ft’ss g|f gr 'ggg: gm % 
grffegTsffPP®**®-*®! if "f^ grfkgr q^sBrnn^” gg gg srglg f^gr gig ggi |— 

gg ggl q^girggifg gftgfgf % fggif g\ gfg, gig gr sig; fgyg 015 gggi^ q? gf 
srrgfg^ ggfgN- if ggf^gg 1 1 


fSETTftgg* q^ggggifsf gg gg^gg 

g9%gg I5 gggi sr^^ fgfggf gr srg>g fsrr f^^rg gVi: gg rCTif^gr q^giiggrigT gg 
0?%gg ^ggggi g> ggig Prgfgg; gif gg gffglf ^ ggfggrai if gggm ggi 1 gggg 
% qg gf gw if f^-gr^gr g^t: gg% 5501?^ gi ggg fggi ggi 1 

(1) ggg^ q^ggggTfsf gm 

fg^gpy qg giggr”*! % iflggig % gr? w fgfg gi srgfg ftgg giftgg q^gnggn^ 
git ggi^ % ^ gcgfgg gg % fgrgr ggTi“,*«i fggif ^$rgggi q??^ 0T|gf , Li, Na, K, 
Rb g Cs gg g| gg fg^g g^g gi^sff, Al, Ga, Sn (IV), Ti, Zr, Hf, Ce (IV), Tn, 
U{IV)P*i, Nb(V), Ta{T) and U(V)p] grfg % gig ggirgw fggr ggi | 1 ftig 
TTgigftrg gglg^gf grtr ggftrg fggi ggr | : 



240 


|t cr«n 


MOR+M'(OR), -> M{M'(0R)4} 

(M=Li, Na, K, Rb, Cs; M'=A1, Ga, Fe; R=.Et Pr'‘, Bu') 

MOR+2 M'(0R)4 -> (OR),} 

(M=4, Na, C, M'=Zr, Th, Ce(IV), U(IV), Sn(IV), R=-(Et,P,i) 
M0R+M1(0R)5 -> MIMHOR),} 

(M-Li, Na, K, Mi=Nb, Ta, U; R=Me, Et. Pr', Bu') 

sngaflr % f4%ir?ft5r spt g^r^rr ft mg«ff 

ar?? sTcJTrT fl% I cr«rT ft afk ft) 7Tftt nf i 

w?sr^5r: 3i^5T5Tftt5r Hcrf ^rr^rr 1 1 5 t?Pp ft 

’j^jTfsrq-q', ?c2nF5 % ?:?si>Tf?TT5^‘f nft ^'rf^Fcr ft ?[ft?rJTT carft^r it 

^a) I ! argria ft arf^FfinTarlf aft farafftfsra ^rftVaRirft srt srai%a fa>4T sfr 

| : ??(ft arGqrft)5T, arraftir, gar srrgarft (M— Mg, Ca, Sr, and Ba) % 

feEoF^aaf q^aiTaaTiftf aft ft ft?ftfTOC*s.*«J fa^zrT niii | : 

M+2 Pr' OH + 2 M'(OPr'), -> M{M'(OPr') 4 } 4 -H, 

M + 2 Pr'' OH+4 M'^OPr'), M{M," (OPrO.la+H^ 

M+2 Pr' OH4-2 M"' (OPrfts -> M{M'"(OPr«') 4 ) 2 +H, 

(ar^t, M'=A1, Ga; M''-Zr, Hf; M'"-Nb, Ta) 
firar fearft srm'a % ftfttTTar aft Fa? sra^R aft sTF^rfarar ^ariToi % Feaft ir^aftfFsr 
>m Al(OPr')8 % *TS4- aft srFsrar Fjprnarft^err, ^rFerar ftf?r, H Al(OPr04 % 5 *Tft %• 

«j?fgfr % a-fft ft 1 1 

?rft} Fsftzftift Engftf % fgsrrFcaa? ir^spiaHTi^, qft ^maft^r ^aftaftsr t ft) Far 
sRftftrar Fa^raaft ft arft tt srftar H^rg^rr WTa'R'iT q^arra^rT??', ^TTarT'acnTT, 

g|?!ai, sramft)^ Tft arw^jasTft^rl i ar’g^TKft t:r^' )Ffta^?apftFaa> fft%Kr?rqT'H NMR 
^pswa % msTT TT Far?r srarR ^ft mvin^ rraft | : 
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m^aRT ^ T?rra!T 

’ll ^fT I f% stTfaff (Ln) % ejr-q54rmi' siit 

5*11 i^ffpT^irJT sTTf^rtsflTTf^n?^ % farsrir apt arrfaftsft^TW ^ srat^^g’ 
(reflux) % «K5r?arw sir^ fejrr ’iitt : 

Pr'OH 

l/n{Ln(OPr*)3},+3/4{AI(OPr03}4 — ^ ILn{Al(OPr0},l ' 


arTf^sft'TTaf^rTfst % fiism ^ f® arqir {m^n ij2 wr) cw qr^r^ (reflux) 
q;x% % f*i«rw % % anfsqq qft snaRq mt srqf^cgr (stripped ofi') f%qT w 

I ararr %Enf?qq; ^^155 fk® kErsrr^ffTstqiw't 11G-160°C/ O.i 

mm Hg qa: arra-fq^r fapjTT art trapcfi I I 

I5r% qqaiRfqr % efkfrtqaT atr q| I fjf^ sp^ xrrd % stj^ |iT 

3ftt qwrqcf: qfqq % qgqq'mqt goff q>r qsqr qrqar 1 1 qq^ap an^qt- 

jftqrqqr^t ^ Jrsrar % qrwTaftq, Ln {A1 OPr») 4 }, pftqtar qqqr | f3rq% 

qq®ap qgforq sr^ I ^ snqfqq? ^qt^Tiar % >!nfqcq q?! qqfar l! qrpqq Jf, qqw 
qrqiqfq^ srfqfeuT fqsrw ®r qegfqftqq qrfqtsftqrqqr?? qit artfirqq ? fqqr qqr ft qt 
qf qqqq 1 00“C qrq n l mm qrf qr qqsqq anqftq ^ |, qrq ^ qqqq qrar^q? 
qfsq ^ 1 70*C ant Ln {A1 (OPr04}3 I • fWT^q q^R ^«tqT5* STTWf- 

sftqiqqtfq q=B^ qr^fq?? qgqiq t fqqr w | at Ln {Al(OPr') 4 }, Fftwtq t qrq- 
fqq I qYt qrAraw ^ qq araqqtq {LB(OPrOJ« aft qq q?T | i 

ffsqqxq qq qfqqr (mass spectroscopic) aftt qrfqqtq ^rqaptq -q^q (NMR) 
% qsqqqt gqtT' fgqrf^qq #=qqriq k?iqi?qYatqTqqt % f5rq Otrqfqfea qiqiqq 

qaiqqT qr gsnq fqqr qqr I art qgqq u^fq^rqq qr^t&atqTqqTfq (fqqjft qrqqr iR q 
*’A1 NMR qajTqrq qq qfqapt q qrtafqq X*fqqq % qsqqq grtr qqfqr qqr 1 1 








OPr 

/ 

'W 


qj qqqqr.qqt |t I r 
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I# ?r«rT 

?T 5 r ft W, f 4 f? 4 ir 5Ft arftrrjpq-r 3rr??ftsrt%^ra ^ ?ri«nf^5r y (OPrO* 'icqR % 

4 T 1 / 5 (m 6=0 (/* 8 -OPr 04 (M-OPrO* (OPiOs afftSWraTcft®*! fmi ^ | I Wit ^ 5 PPT 
irf 4 T 4 T >T 4 T f% ^ arf^rfspin ai (OPrO* ^ ^ I 

wtfsp Y{Al(OPr 04}3 ^ 50 ''! I I ^ arfirfipJTT fWBT’ir if Al(OPr') f*MT?t TC, 
?r>T»nT 70% ^fsET if JTFfr ftr^rr 4r?TT 1 1 ^ t««»r[3o] % | % 3rT??ft- 

5ft<n^l^, Y{AI(OPr04}i I I 

¥rR, ^rr^tir qw angsff % fprrfl^^; % ffT«r-?ri«r, j ® ariJi 

fsaifc^^ iT?^R?rrf¥lr 4 tt q?5FT4?rTf^ % f*T«niT ^ Ppitt qwT | : 

Nb 8 (OMe)io+Ta 2 (OMe),o -> 2 (McO )4 Nb(/i— 0Me)2 Ta(0Me)4 

(f^^?r-3i) 


Zr(OPr04 Pr' OH + 2 AKOPr*)* 

-> [(Pr'O), Al(M-0Pr/)2 Zr(OPrO* (/i-OPrO, Al(OPrO,}] 

(M5r-32) 

Nb(OPr')6+2 Al(OPrO, -> [(Pr'*0)s NbC/x-OPrO* AKOPr*'),}]* 

(fiKW-33) 


(ii) «3ft§ (JTTff'jf) qjt arftfrfsraT q??FTqHf grm— 


’ll 


pTFJTfsrPsRT srrwfeqrTsff sTwiift ^ ^rqrcft | : 

LnCl3+3 K{Al(OPr04}Cl8->Ln{Al(OPr04}3+3 KCIJ. 

(f?rf?r-5) 

CoCl3+K{Zr2(OPr«),} -> Co{Zr3(OPrO»}2+2 KCl | 

(fiK?r-34) 

Ni CI 2+2 K{M(OPr/) 3 } -> Ni{M(OPrO«}a+2 KCl | 

(^f?r-35) 


(sfft /x=Nb/qT Ta) 


WT??T4’ W, 3r^4f srqrrT % fggT^4> qrr ?f7%'ir<iT ^q^5r f^sr it feJTt >TitT | f3p| 

f!TRf5rfi5r?r trf^ ^^tf^oft jrTr ??rf^ | srff 'E' qjt, 'n’ ^zft^nFtTT :. 

E{M(0Pri)4}» E{M'(OPr06}» E{M" 2 (OPrO,}„ 

M=AI, Ga M'=Nb, Ta M"a«-Zr, Hf, Sn(lV) 
n=l : E=.Li, Na,K, Rb, Cs, RMg, R* Sn, R, Sb (III), Sb (v) 
n=2 : E=Be, Mg, Ga. Sr, Cr(II), Mn(II), Fe(II), Co(II). Ni(II), gi 

Cu(II), Zn, Cd, Hg(II), R 2 Sr(IV), Ra Pb(IV), 
n-3 : E=AI, Ga, In, TI(III). Sc, Y, Ln, Cr(III), Mn(iii), Fe(III), R Sn(IV), 
11=4 : E=Sn(IV), Ce(IV), Th(IV), U(IV) 



ETlfc^lW; tJ5?FTSRnis1f 
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ftrirf^’V, !t% M(0R)4-, M'(OR),-, sftr Mj(OR),- 
fr ‘L’ % if srpcT I afk if mmrw fwfw % 

T I : 

AKOPrOr {Lw, Nb(OPr0r (Lj?i). Ta(OPr*)r Ly*), 
xfSTT ?t5Tf ^ Hr«T ^ ^ (Ljf); sfk Zrji (OPr'V (LZr) 

q:4? ^ JTWt % (Homoleptic) sicrffif, ELn, % ^ ^ 3r5TF^qTPl?r (partially 
substiluted) q?^TWf%S% 2 f ^ ^ if f^trr iPH | 1 ' 3 '?If^BRsrPT , 

Be Clj, Mg Glj, Zn CI 2 , Cd Clj ^ ai’rsfTfipJJT^**^ % ?n«r 1 : 1 ifWt sr^TlcT ^ 

!■ ?n^f%5r ywK, Cl Be L^y, ^ (isolate) ftrin | sr^Pp srfir affqflfirraTf if 
^?TT?f %T 5 ^ MCI 2 5 f«rT M(Lj 1 /)j ^ aTTsrfcr (disproportionate ) 

sr^ffcT farr : 

pr*OH 

Be C1,4-K L^l — Cl Be +KC 1 
Pr^OH 

M Clj+KL^ji; V Cl M L^+KCl 

t - 

->iM(L^) 2 +iMCl 2 

5Rpp, 3Tfw%irr spf 5511 nffT ^ rm eft [GI Zn [ Cl Cd 

• 5 ^ 7 ^ STP^ f%5TT ^iir; ^ al57i 3r?ir f jff aTf?^=p ariffftsfrTi^fft- 
^ «ft tf?lm Pparr art taPT 1 1 

975 31^7 t^e^TWt % ?TSif 3T?f<r-3r5f5T aTTJT* aT^TTpf if StftT- 

%?rT <n: srtk % sf^raaff ^nrr ^ twm | ci Go L^j. Cl Co L^f- ^ 

Cl Co LZrP’l, Cl Fe LM'l-®®!, Cl Cu L^/, Cl Cu LTa sfk Cl Cu LZiW, Cl La 
er«fT CI 2 La LZrW^ 

WTfeTpriP ^ % OTr?«ra- fr% % [Cd(M— Cl) ^ 

\Pr L _^/]2 (a* — Cl) Pr»' OHM aPt Pft?E?ft?r TR^anaft # TTfiT^ |3rT | l ^ft 

• ^ T|T I Pe ?Hf ft =^rT^, ^FtFTf? alFI S 5 5!TI% f (p f% srff^ftsftTRfflf^ 
ifTtr) I 
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ft cT^rr JffdaT 



(v) [Cd Zr, (OPr»)» (/i— Cl]j (fjTfw-42) sftT 
(9) [Pr A1 (OPr'),}. (Pr^OH) (/i— Cl], (fiK)fr-43) 

IfST cr?sFT?F?ft *Pt q:5WWT?®lr % 

•r^rraf t arPfrfipiTT iff Tfrai^a ft 

1 1 


STTCftiT^ 'RI«T >FftTIf« % TT (NH,), Ce (NO,),[*’3 |4>r ^'Wt’T 
ti^ trifc^v %ftsp q^sprfmfS 55?I?ar, Ce (NO,),-* (OBu') Ce (NO,),_* {OBuO THF 
^ 5T|t «rf5« sT^iff % ^rr’T arf^fniTT Ft[Ertf?^4> vt »ft nm |, 





(NH,), Ce (NO,),+8 Na OBu« -► 

Na, Ce (OBu‘),+4 THF+2 NH,+6 NH, NO,+2 Bu‘ OH, 

2(NH4), Ce (NO,),+ 13 Na OBu» ->- 

Na Ce, (OBu‘) 9+4 NH,+ 12 Na NO,+4 Bu* OH. 


(iii) fw-aik aiffaw q5«RPRnrf^t asi 

^ 1967-85 % 1TSIT, a'faf ark a'4if fsOTrca-^p traspifarT^tf % ff^^crer if fgfjfrsj 
aq^ar, A1 (OPrOr (L^i). Nb (OPrO,- (Lj,i), Ta (OPrOr (Lj.,) sfk Zr, (OPr>)# (L^r) 
% aT*! frat 1 1 aftwtsr, fsraif at aft ^ arf^a; ettj tjrqr ^ apj % gT?gx 
faffa ft «F>ft sPTca aq? aft farar aar 1 faaa grftaq? r^eqaaaifa «gaF=a if araFa 
a?aTftr?a ft fPsaaa Tfr 1 1 ataaa, fasrTF?a4r 1935 jf (Be) % ara 

ftjai nar ar a> #¥aaa % aif i-? ft% % aua ffrar aar «fatf% g;«a srratir % 

^ it ?a CTtsfta qa aa% aaaat t ai:aa aft far 1 a^qia, (PriO) Be (/*— OPrO, 
Al (OPr02 qjt arRr^a i^aata ar^ara (NMR) asaaa % arsTR aa arar aar | ftr 
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irq; vi?r g?TT?-. (Pr«0)« Al(/*— OPrOj Be (jt— OPrOj AKOPrO* 

?f ’Tf^fcT? it 1 1 iTf ffT sf^:n: spr arBuflwTaft 4 \ ?n=^T^prr5rf | f3r5r% 

«p^€^^s 7 ?rt5r«nT 1 985 t %-ErTfe^ fe^iT qjiT : 


(Pr/0), Al(|ti— OPrOa Be (OPrO + Zr (OPri)^ 

(Pr«)» A1 (/ii-OPr ')2 Be (/i-OPrOa Zr (OPr')* 


(Pr'), A1 (/X— OPr <)2 Be Cl+K Nb/Ta (OPrOa 

-> (PrOj A1 OPr ‘)2 Be (ft— OPrOs Nb/Ta {OPrO«. 

fsrfT #5fiTinTt«.«’3_ ^ (iv), #*r4t3r(ll)f^“^ srm’T /ll)C'’'3, 

3rm?r (in)®**, (ll)t®®’, % srfrr % # 

sTt"!^ itfd^T spt 5fm5nfn t fi5%f4o 1^4 ar^^rfecT felt niTT 1 1 %?5!Er a-T| 

'TTITPJ, sft I3?p, ^ HT STfaRT fefjff 4%, L^, B^r. LjrJ ^ sftr 3^4 



Zr(OPr')s 4 A1 (OBuO*. ^ ft I ^ PP?: 

% sn^T 3r?JiTfER» ?*rTfe^ ^tri 1 1 ^^t % ?jmT?4 Met ?ii Er-ti c 

¥T % ?5rkT ^ 55R5?rT I : 

MGl,+x KL^j ^ Ma„_* (L^,)* 

— Y KCl 

ML„_j- (L^)*+Y KL,, Ma,_*-> (L^/)* (L,r);' 

— Y KCI 
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ft cr«n iff TtSTT 

M C\„-x-y (LjJxIa: (LjirV+Z KL^, 

M C\n^x-y~z O-'Aji^x O-^M^y (^ffb)a 

??irTft I 

JTreJTfiT^; ?5rlTr?^ t?r, 

MCl„-x-y-z i^Ai)x (^;sr)y (^Nb)z 
w ^«rqF?:qp-!C<jr fspvri nur, tr^ X-ftrTW f^ftr sttt arftTwfesTcr ffrirr 

^iTT I I 


fJT; KOR ITT Kac ac srPfrjpt^iT % ?rT'4‘ arPrfwTirT ^ft 

M Xn-y-y-z (Ljj^)x (Lzr)y (J-y6)z X, ^Tf eft ?rff (OEt) 

(OPr') srt (OBuO. sT^r^TT t%, (acac) ^^f^^T?5r t?iT 1 1 

sr^R % arffoTsp : (Heterometal Alkoxides as 

Precussors in the Sol-Gel Process) 

1971 t t snFc^ap ir^spTWT^sf % SIT'^ 

-fH srr?r errttV arffer ?r sriqr^r H^n^rr *Tr Ff ?fT ^i^rFs?! 4>t ^itfsr^ f^^rTJt^F Jt 
% ftpsroi ^1f tflfcfq? firvTTqTs % ^rglf sarTTfrr ^rr ?rt 

WItrffT4T, ^?sr 471 fftcT ftr^TcTT 1 1 

?7G2: I fsp 31^47 OTgsff % q?47T4r?rT?5lf % ftisril % STrccT %^FiT47 ^SST 'n7:?qfx47 
g?c3-4f % ^rt:»T ^rtrnfl , Jr Tit srr^ 1 1 irf? f7r% tt f4'TflfsrTr?4;>i7 

^4iT4nr?^ 411 sra>r f%4T srrir at srt^ ^ stFstsf tr^rttl Jrtfrr^ ^sq- srrea |t ?r^% i 

^rtsr^rTT, trqr crrspi^aTts: [Mg {A1 (0R)4};][«] % srqtTT Jr Mg Alj, O 4 

Jttf«T47 ^TTWr 441 I firJr I % «r4t % 414 vft Mg{Al(OR)J, ^ 5n7rr447 

?j744T erat |f 1 1 

f^ttURt HTf3ff Mg, Ca, Sr, Bat*^], MnCIDr*"!, Co(n)i:»31, Ni(H)t®»^ srtT 
Cu(ll)r‘*i) % ^sTSTT^msflTifar ij[5ff4tat >Ft 45r4€r4tar7j?rfat >iit ft t ft5(44 ^ 
aft4 4p!:4rfr¥4¥'T sr^^Hsit^r 3rr?4t5fTcrT44i?4 47t nfssr 4|f ?tat 1 1 arft 4 - 51477 : n? 
gt 44T 4T F^ Al(OPr‘)* 3TWrEr47 414 47 ^fV srqF^afacl 7|4:T, 4lC4t 47 7.4 % 4 ; 5 i? 4 ^ 4 , 4441" 
41415447 ^tFs'cT t arua F474r 4T 44741 1 Tsfr q| q^ifcir | F 47 fgraTr?44? i:7?47i44i?® Jr 314% 
af 4 R 4 t Jr zzz 4 t 4 fFfT aff ^tat 1 afg-i ft# # 037 44 zz! ?rif#srt4T4fli crF^Fnt? # 
X-F4R7rr F5f77Z5ri4 ,4744144434 4^1, F4i7 ■# Pr{Al(OPr') 4}2 (Pr'OH (jtt— (Cl)^!"] % 
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E'jTsrTf^tsrTTT'fHV cT^fftr^e ?qtss ^q %■ ^jit ^xt ^t^kti 1 1 ?itfaq;-'x=!xifq Bxsqzsqf % 

Ln{A!(OPi04}3 Al{Al(OPr04}s it^ #xfV fV qxr qqiw qp^ i\ ftxxT ^T ^ 

I i Ln(AI(OPr04}3 ^ {Al(OPr')4}3 PT?xff qxT fq^qqq, %%qfw ^xflJPr 

(acaco) % xir«x sxfirfgiqT Ir, fqxqr jt^t : ■ 



3?^oR?fic7 ^ 



Ln{(/:i— OPrOa Al(OPr04}2 Ln{(/i— OPrO* Al(acac)Js 

pq5frT?T, qiBq^fXH, 

^Pcxm ?fT?r (3Tq^, 1988) qxt qxF=i=?r t q>o %|-(iqtti9] ^ s-G sixq % 

?r3rq^ sx^p'^q (Potential applications) ^TCT q^iq! % qq qq 515JT 

«rT ; (qx) M{Nb(OR)g} ^ MNb O 3 qxx qqqx (3r|f M=xi?qx?ft gig)!*"], (m) 
Ln{Al(OPr04}3 ^ LnAl^Ae, (q) [(Pr'O), Zr {Al(OPr04}3p3 % Zn AI 3 O^, (w) 
Ba{Ti(OR)e}C«,«*] % Ba Ti O 3 qxx qqqx I P qqq Li Nb (OEt), ^ 

qx p l^fq^ Li Nb O 3 axgarf % ftqbq qt fqyqqq fqqx q5lP®t I 
iqt qqf % Li Nb (OEt)^ sxlq; Li Ta (OEt)g (sTxqsqqx axpiq ^) % fq^rq q:? qqqqq^q 
inx Li Nb Tai+* O* (O*) f'F.crft qil qqqi qi qrqq pi | I trqx q?q sriq^xre 

'qit?%ftfqx qqm Pb (Mg 1 /3 Nb 2/3) O 3 qxt ff&ifcqqx tT?qiqq!^q Mg{Nb(OEt)s} 3 [®*l 
q Pb (OBuOal**’ ^ ^*1- qqrqqqjq (co-hydrolysis) % qqqiqr, S-G qqxq % 
(aerogel)!*’] % q:q ^ qqiqx qqt | I 

4f5fT trq spif’iql!®*! % KNb (OEt)g % KNb O 3 q^fqqx fstqx qi) qqxqx q'l 
qqfqqx (homogeneity) qqR qxqqx qq'ifqx (^fqxxqqTp'i % fq«xq (KOEt q Nb (OEt) 
qfl pqiqV SRftq Jf ^q % qqxq femfeqq; xT^qrxqqTf q qn qqlq Jf qnqr qqr 1 1 
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3«n 


arfyT^q-?: arfa^T^r^T 'Kissrf, Yi Ba^ Cug O,-* % ?n«r ft 

jr!T?T, Ba ^ Cu % w^rHsiVfr fewT Jf SJit»r f^p^TT n?TT 

1 1 f^wr if ^1 %#st % srjftiT apV % ¥T«r ^ ?rrErTT<«r ^flr^it- 

^[r^nffsff, #%, fiT’STfsf^ft CHa OCa OHC”’! JTT 3Tf fir>!rTf?r,qift^, 

Me, N Ca H4 OH iff snffiT if 5n?rr iTJTf | I STR ^ W^rPTlff^ ti?5pR?ff sgecp^ff % 

sriffiri”^ grtr y Baj Cu* Oj-;^ f's^n ^T ^^ri^rr 1 ^ fearf^srsp ir^^rnErr^s sft f% srfa-- 

ftiPir 1 Baa CUa (OR)* (acac)* 2 HOR (R=CH3 CHa O CHs)t«l % if sr^^sr 
»T^ I ?rtT S-G srspiff n arfir ^TPr^pf qT ^rrff^ §1^ f^ar 1 1 

HTsff sfk mif ^ srrsHERJffT (Future Prospects and need for further 

investigation) 

sttTPnfir ^^rrfqcq' (Extra ordinary stability) (sTTq: srqq-ssp 
% iff f JjrstT^mrffTiqtff l:r?g^IT^^)[»«] 31^^ Btfaip % ?ri«r-5rrq 

qiGq^ft^raT 301 ffif % qr^w fqqq tr^ispR^rt^^r 3rq% snqqr) ^sp arrqiilqT 

fes 1 1 ^ fqqq trrrcqq? rr^qrTqqr?^- S-G qgtiT % tTT«r |t ?rT«r MOCVD q5Fqf sfft: 
Single Source Precursors F<1 ^ ^ sr^T-nr f^riJt % if f?rs f 1 

tffimqqsr, ^Rfinq; tflfTcqq? ff«jfar S6r qT|irfq ifqm (novelty) afk 

ara'i'iTirqcr ^offP'-’®! % qrrq'ir |3rr i|r?r % xstt 1 1 

fqrrq-f«rif3ff qq sffq arFsTsp ngq ^>5ff (Penetrating investigations) ^ ariqqiTftcfT 
t, ftrqif q lflRr4t-TtTItr<T 3<iffF®l q?t ?f?qT S-G if arjqqfiff 

sp) iff ?!ir?irT qqr 1 1 feqrtffr^r qtf feqTrqftr qif jsffsr qii artTiiri*’! sft'l^q 

%fqfgrT % ?fTEr ^ fqtqr qqt | 1 arq^qor trq HPrqiT ^ %qt qqrtrm % 

?Rnr 3f?T3rqsreq qtr qspir f® ^re5r ?> vrirtr 1 1 m: [Mg{Al(Opr04}8]F*J [Ca{Al 

(OPrOJa]!”^ ^qf^ffsTt spf fq^q>F5rftr?f ^'f famr-FqfBT qf ^>3r # q| | 5ft jq: 3513d' #«) 

^ ^3C'55Rrfq #q=qqT | tqr % AI(OPr04 ^ I ' Sq^Tfrvl % if qqilT 

411 fqsqiq crv41T4qR5, [Li{Ti(OPr0j}a]t"“] [Ba{Zra(OPrO,}a]t®“l il 51151 

srqqsq % qqq if fiq?r; [Li {TiO(OPr 03 } 4 ] [Ba{Zr*(OH) (OPrOa}*] ^1 Ba Zr* 
(OH) OPr'iij % €t jFsj stcft I ?risT ft 351 ifq^qRtiqT aif^FcT if iff sptf qFTqffir diff 
ifar 1 1 

qirrqiTiff stti sTcqfeqr 3»f^'iT iffFrrqi qniqq srsqqq qfr sTiq^q-spar % ^riq-iTiq 
^esPHHl^S- RTiqq STfiTrci^ spT ^frq- sRj;i srx: nqii | | tjqrfqtq % 

feq tre^tlfg-IfS- •■pi qqfq 3441^ % WV if f^l.qr ^qi HI fqll‘% sqiqrFi:^ ^ ^515*1 

q|f I sfft: if?^q«r ^ Ff Fapi dtRsir | i #ht f%, Fg’fiFcqqi 354114315?, Na Sag (OR)^ 
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an?ri5ft % qr? % sripir 

ROH 

2 Sn 0144-9 Na OR Na Sn^ (OR ),48 Na Cl 

prR ^4 ^ ^ sr? 1 %cr %jtt ft? sp^ 

5 ?HT if Na{Sn 4 ( 0 R),} srfg-qr ?jiiJT?rT t srrc? ftm srr 1 1 ^4% 

f^^n- fqi Sn( 0 R )4 '^’if Na Sqj(OR), qj 5 #»rT»ft Jr4fjTq!4 % ^ if gqif4»T ft arm? 

STcfld' i45rT 1 1 

3t4t i^?^TqreTf54 ®TT'TTfTq? OT<fi55ffT TT fimT 3r4q: ?jsft»r if =PfeiTf 

^*i4F?r, 3T?irfesp fem^flarar (arar arT^Ef? % far^) irff cpe fq; ’T*ft ^ ^4 i ^rreaiis* 

5TET 5 STR f^j »iiTT % ^ f4r ^x srcqr?^ srariftapT an^ET^- 

^54>TffiT??4 qJT spr4n’ 1 1 ^a4 ^feqfiw m sanE 94 _ sitte 4 frar ^ if 
[Ca{(0) Al(0Pr')s}8 % ?f7^or x( ^ ^ar ^ 994 l 

3rT9?n?¥-q59?mTf¥ 9i4 marTf*r9i arfhr if fifKrfkfwar arim'?:>ir arFsrfsFfT jttt ^^ptt 
ari 99?crT I : 

Ca(00 C CH3),4Al(OPr03 -> Ca O^ Al(OPr044-2 OHj COOPr') 

afar ITET, ar 5 r 3 r<T 9 E 9 arfirferT % arsznwf % areriarT arni sfffep 9 >ie^ % 

^ 4^4 9)4 ffraEfarfecf 0191^9 arRtqraoi ^ an arqfnr | : 

Ca Oj AI 2 (OPrOi+S ROH -> Ca Oj Al, (OPr') (OR )343 Pr» OH 
(ar^f R=PhO, CH 3 COO m acac) 

95 e4^9t I Ca Oj Alj (OPrOi R arr^fnsftTOffT fTffT if % 5^9 9i4 |t 

■srfaT9Tf9?r f9^9T arr 99)m | (M^^r 3Tf99:999 ffiar 919 : 59 ; arrimamTar •9rT9?ai49 
% 9T9 4 ; far94^9 (9?aff9 % 919) % 9:9 if 991919 99 iaf 9 % 9 T^;C fHqnsr fa9T 1 

^4 99>R 9)1 3r£999P**l Ba O^ Al. (OPrOi 3ft9 pb Oj Als (OPrOg % ^T9 fe9T 
99T I I fE! 3^9 f999 OTf^9) 3fTf9Tf9-(7?^r99I?94 % J999R'9 94 ^9T fjfaft aft 

Onar I : . 

Pbg Nbg (m- 0)4 (/i3-OEt)4 (;t3-OEt)43 (OEttgl®*!. 

Bag Tijs (ft3-0)i3 (fi^- 0), (n-a^—O CH, CH* O CH,),,. 

— O CHa O CHgtij, 


9Tff9^ >^99991594 9>T 99T99 

99 99ir9ai 9TS9f99) 99t9ftar % ^9 if | f9?jn 

ir sricfr f9J9r arr 99 ??it | ; 
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I# tr«rT Tt5rT 

Ni. Sbs Oj (OEt)„ (HOEt)*!**!, Pb (Mg 1/3 Nb 2/3) O., 

2 MgO . 2 Aljs O, . 5 Si Oj 

Sift# siq-sTJ^r % gr aF¥ % fr?r |t # i(*ff ¥#)¥¥¥ 

¥<1% «PT sjsri^ ferf f3r¥# ¥r!f¥Tl[¥-tr?s|>TWIf?f % ¥frr% % fn# ^Jt¥ ¥#)¥ ¥¥¥¥ 
sffTTgt % if f^qi ¥¥T I 1 . 
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*nsi % 3nf«Rj ^ crt 

f»sr-^qfT??i % 

l^e %o ^Sl 

fqqtq, qrtfkq (tt* ?«) 

cpsn 

3tF° sr?n? 

Tf qapTfT ftww, qtfq?? awr’T q^a ?fq fqs^^rmq, qqr, #HtmH (^o qo) 

[qT'<f— 3Rqft 19, 1995] 

?n|tqT5r q?5T qfl 1 59 qrqf % !T«rq sqicT ^ 12 fq$rq^ q^q^ qqr 

5^5 :3?qTqq % ffTq qf-€iq?sr qq 3Tsqqq ftjqi qqi I fqit q^ qtqi qqi qcqiqq 
% qwrfTErq fq$rqqff qq qqiqfq qrq 0.l9±0-60 % 0.28T0.06 % |, qqfe qrq 

^ 5rqq 5r*nTT t qfETqqrr fq^qqjf qq qqrqfq qnr 0.024:10.03 q O-i 8±0.05 

% 1 1 an^qq^Vq qrq^q^qftq qq q?qiqq qqr qcqrqq sEwar Ir u^ffsa qnt 

fqqrqqjf qq |»h' ^cqiqq ^ qqrcqq? qf-qTcq?sr qrqr qqr, ^ qf qsifqr | fqr qtqgaf 

% qrqqq % fqq qq fqqq^ff % srrsn; q?; fkmt qqr qqq srorq^rraV ^ i 

Abstract 

Relation betwcM economic characters of inheritance and milk production of 
Sahiwal cows. By A. K. Misra and R. B. Prasad, Chitrakoot Gramodaya Viswa- 
vidyalaya, Chitrakoot (M. P.). 

Correlation between the characters of inheritance and milk -production of 159 
cows of Sahiwal breed have been determined. 
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r>Tsr fr*rT staiT? 


ftsr ^ sriTTf^ar wrwr |, g«rt ii| ^ 

75% 5T^ sriETTfer itcrr 1 1 fr^r srcif^ ^ # sttstt | ;??r% ar^tm 

^TJrfa’iff cr«TT ^ ^rrfr^Tft ^ an^fJTf? |>cft |, nf ffrsrtPccT fw ^rr 

1 % % ^5 jfrsr^TT ??r ^JTT jft»ITT5T 1 1 

srtftnT?*T5p 

T^-T^ 3TfT-iw T??r ^fq' Fq?rqg-mq Jf qr^ft qjf)- ^(fft 159 

€T|rqm nruf fqqqor, srqqr ’qqq qq 1961 % 1988 % qsq g;qT f^rqr 
wr, qqqrq qsqqq || Rrqr qqr | i qq srsqqq Jf 1 2 fq^q%f ^r arsqqq fspqr qqr aft 
iww; qqq sqtq ^ q?TTqq, |iq-wqar war, 55 ^ ^rar, arfqEpqq |fq g^qiqq, jqqqfgrq 
8 R 5 f, qqprq, sqrqrqq qqr qcqrqq wwt qRr f«Rqt qrq wftq qrq, sri% sqratqq 
sfe qqnqq ftq % i 

qq qr 5 qfq%t % qqrqf ^T sreqqq qilffTti’ %t qf 

P?qqq qrqq fq’^q qr— 

q T q q=qt-|-q q + q ar+q-?: 5 r q 
3ft==qTg;iif qtqq 

sr q=q qq qq qqrq ,q=l, 2, ‘ ' , 28 
q q=q qtqq spt qqrq qff q= 1, 2, 3, 4, 

5!T T q q =aiq qf|q qfl 

q q q q=q qq % q qtqq if X qmf qq wf-Sfl I 

qqrqfq qrr qsqqq I 5 qqrqfq^^^^^ qqr q|-qrq?q! qq aisqqq qr^% 55 , 
^qfftrqtq qf-qrqfqf’i qqr qrf^^qtq q|-qqqfgi^^ qft qqqr %t q| 1 

'TfT’jrw cT^rr faraNpn 

q^ fqqqqft qir qtqq qrq qrqqr qfe % qi-q qrqoft 1 if fqqi qqt | 1 

q^qf % fqqqqf qft qqrqfq qfM'q ^?q ¥:qf qq^q q?r qqq 1 1 qr^^oft l 

% qqqtqq % 'Fqss | qqq ^qf^r pr^ ^ ^jg. 

|?q qqrrqq qqr 1 ^ 3 - ^qqrqq qqqr qfq qqrrqq fqq qq qqiqfq qrq 0.19±0.06 q 
®.28±0.06 % qsq |, qff q§ qqitqr | fq> fq Fqqfqqif qq sr^qifqqf aqqR ai=q 0 r |, srq: 

q?q |q qijff qjT qqq ^q gq'f % qfsriq: 7^- qt qqq qjqtcTrq^ flni I srqq sqfq it 



wrgkra' >rnr % 3ni%«P 

3rfEW5rir ^cTI^ ?r«TT i^g- g:?tTi??r wJJcrr srfir ^?cqT^ fer %t ^^rrofcT jttst 
9TTsR I, 5ft JTf <!(i?di I fe ^ tfHf fww, ^Tf % trqr ft sm jmif^ 
1 1 

5 ^:»nrfanR fn5T, ^nr^ro, sffdfcR, |Tsr grcTK^r JsrffT srfe ft?o irro wxt^ 
1TR sRr 5fmt5R wt % tr^arf ^"t smar ^ ^n^fsr |, ?rf f^rrf fir 
ITR 0.02±0.03 ^ 0.18 % fsif I, f^5i% irf q-gr =q5rcrT | f% if Pfvlw f aPT arr^ffw 
srraTT f|cr ft fnr | ffi ?t fTfifTf % arfe^ srfrfff ft^ |, ff ; if fwf^r % srraR 
ff fsiniT ffT f f f sTfTfTnft fff T I . If ff f ffi! ^ g;fK % ff tr f Jf q^lf % 
^Tf-fTf f fT fff-fff ^ 3f fffT qrr ffff STf^f ^fT ^ I 

fR’ft 1 if fwtf fit srrgf f apt irf f Tf^f ^qt ff-fJf % STEfff f ff ?q5j I f%- 
sTf f ®ftf qf fsr i3[f fR, qff «ftf t srfa^iff |if fcqrff , ffr fif-ffqrff awfi % 

fifpsif f^qqff SPT f?qTff % ffRffi ff-f Sfiff |, ft ff fff ftlf fTfl I 

f cqjff I 5 fff % ffq dff^ ff f ffvf ff qftf fff T f T f r 1 1 5 f : fftaif f ft 
f ffif ff f?qTff %• sgf T?ff> fjfff qrfT ffr ^ % fTffr fff |, sft ff f%f ?ffr 

I ^ff%w f?qTff % ffifT fJfTfff fff f I sffftff ff |Tf ffqiff f fif? ’gf'fcfqr 

f Tf?sr qjfT ffTi 

If fsfff %■ I fip ^smif % f ff f?acr ff tf^'f ^ f f iffir fK qsff ^ 

ftqiff wf f T ir f If fisf f ft 
f^f fff If fffffff% 


1 1 angff^f qf ?fi qf qf ff fmff ffi 

ff’ff^t ff |Tsr f cfTcff it ffRff? ff-f ffJf |, ff 
ormTT ff fR ff^ 1 1 


fRft 1 

anfffj ff Wffff fT f f If %ff-f Tf f fi ff ff |rf-fcqiff % 
fff angfffitf IT# fifr^'t ff-qrafs; 


ffftff^ 

1 . fff sqtf qr f5r (ftf 

2 . fff 3ftf t fK (f%fT) 


sftff fif 

fiirrfff fTf 

1264.10 

0.19 

(18.73) 

(0.06) 

319.0 

0.23 

(3.0) 

(0.06) 


|>f-fcqigf % fTf fg-fR?g 


srigfffitf 

fi^^qtf 

0.58** 

0.02 

(0.07) 

(0.07) 

0 . 66 ** 

0.00 

( 0 . 01 ) 

(0 00 ) 



158 


firsT ?rsn 


3. jpqq’ sqtar 1 ^qi?q 
(fWTT ^) 

1877.1 1 
(33.44) 

0.28 

(0.06) 



4. ^f»rr qjT^r (ftqf *r) 

282.29 

0.15 

—0.18* 

0.00 


(5.08) 

(0.05) 

(0.04) 

(0.00) 

5. ^fr-q?T?r (f?q t) 

137.54 

0.02 

0.36** 

—0.13 


(5.65) 

(0.03) 

(0.00) 

(0.07) 

6 . 3rrar«i;?r*r f»£r (fqrqr Jr). 9.05 

0.26 

0.29** 

0.39** 


(0.18) 

(0.06) 

(0.04) 

(0.06) 

7 jqtqTTfffPr qira' (f<qf Jf) 

145.85 

0.06 

—0.04 

—0.12 


(5.23) 

(0.04) 

(0.00) 

(0.07) . 

8. qtTfipT (Fqqt Jf) 

274.67 

0.12 

—0.06 

0.01 


(0.21) 

(0.05) 

(0.06) 

(0.06) 

9. atrM^-!: (F?qf if) 

419.76 

0.11 

-0.20** 

—0.15 


(5.19) 

(0.07) 

(0.01) 

(0.07) 

10. 5»sr ^?qr?!T erqrcrr— 

(t) fqwTo 

5.61 

0.18 

0.01 

0.42** 


(0.18) 

(0.05) 

(0.00) 

(0.06) 

(<!■) qfe q^i^r (l%qr) 

4.18 

0.06 

0.04 

0.33** 


(0.10) 

(0.04) 

(0.04) 

(0.07) 

(q) srfff ^qiqq r?q (fq^rr) 

6.50 

0.25 

0.00 

0.43** 


(0.11) 

(0.06) 

(0.00) 

(0.06) 


(') ift »[< ffwnf ^ ?'?TfdF 1 1 

*. Hwum, 5 JT^anr ??r i 
•*. ^THTwr, 1 sTferw m qT I 



ITR % fattr^ 
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fTo §Tf«ftqri5f 

18 1995 f> ajJrst t ^5iT ?fT*fT {«t» hc^tst^ptst) % 

firgfr % ^ ^ firrlra ?[fr % fff^t t 

% '^5ir 5r^-^»T' ^ 3F5f ^ »nrT I % H*# % % i 

5r5T fTT 90 on? q# ^ fw?q qp!ff*Tf?r qr q;q^ | q> f^R % Jf qq^r 

'Riq?, 3 iTi??^q, tq|, qpf ?? 5^, i? ^ir^t qW, zntq 

qsn quRR ^ fiRR arTTsff fq, arTf^qiq q:T qR | i ^ 

sRqRr ffqtqqrpit qq' qr 1905 q>T 1 qq 24 qn^ qei % fqqqn q|T *r 
q. qqi qqiq qqrsqiq % jq farr fqqqfr qrq w qqi q?q q^q 1 mgr qrqilq'l jq^eq 
«Rt q?q qq^q qR I 

qrqq) qfq qqrtw ^ smfiqqr f?r«T-^5rT qra^ ^ || 1 1 9 1 8 if ^ qqm qr q^ 
qftf%?rq % Ir *BT an^ qiT q®q qeqq q|f fqRT 1 qqiq ^q?qqt qq qf 1 

1927 ir qfffq fqrirqrq fq?qfq^q % tqiqq q^q ^ qqo tjq-qlo ??lr fsqr 
qiR ^ I gqfqs qr® qt?nR qr % fqfqq q ww sri'^iq feqi » 

qfq qqf qqr q^q 5 ftq q>T% 35 =^ irff-qVo shr ^ i ?q cRf hr qqrq 
qq qifST HR qqm qq qq 1 qqV hIh «iq hh f( qi 1930 Jf Tqrqq fqqrq 

if fqqfffZX fq^Hi ^ qq 1 spqq: 1962 q q fqqiqsqST q% aft?: qfq qqT q^ qq qr 

T?qR 1967 tar^qmRfeqrfqj^ 1972 qn fttrq sft^HT % ^ t w^iqrq 
fqqqfqniHq % ^ q| I 

ifo Hfq srqqq % ^f^q Jf 22 fqqnftqf % qtaqnq hptr ftjqi i qqqipr, 
q'fqq, qfqq^, q^Hsq^, q|qtqr?q, ^tthr wqq Hifq fqqqf W qr® qr^q % 
jjtq qsTq qr^m afh fq fqqr^pq; 1 50 q>sr qqf q>r qqqqq ftRT t 

^?qt %wq sffT anq^ qfq srRwr ^ qf i qqrq ftqq fqanq qftqq ^ qifqqr 
qf^ ‘fqsTq’ if ariq 1923 Ir nqiaiT f5ra% x% i qf q ^ % qkm ^ anq^ qrc qrsq 









5To ?T?Er 5r^i5r 

(517JT 24 1905— 18 5r??^Tl, 1995) 
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5?5rv Jf i fTfT ‘f^iTT^' ^ritTr?-? ^ %srr i sttt 1930 % ^sif^ 

«rf^f<R> JFr*?i5i5ft f-TJTfw # arlT p[ ®ftT 1950 % srr? ^rter 5 rt i%f%f 
»nfTifn^ 515?!^ ^rtirfcr % % ¥t Jf ^^cjt ^ fti?TT i 

t r^sTR % !i=^-5r?n3: 15 sriT^ crrrrir firt, %r?2ft srsrrfR 
?fT%jr ?rc3T5r?r % % ^r<jt Tf^^? sr^rrir % ?r*n7fii ^ ^*rr?rT, 

ff5?t Ptiw+l?! % f?r*if»i ^ 5TT f^irr, ‘^rr^ ^ ?rpRf’ spr ^trtr-ktr ^?3Rr 
a«n ’dKrftq- wffT^ 'TTI’T^T smiTpCcr 31^^ irtfrl^ ’Tfsfr # ! 

sTo ^ 5ft^^ 1935 Jr srrTisT |3rr i arr^^t 

«f1f I 5T« ^ la' fCT fiF5 ^T ?r|f ft 'p5r€^^T ariRlf^ ^RTsff fsT^Ttr ?%| 

sfk ^rwTR SRR ^ ^ 1 1 1964 Jr qre^ ^ ar^fr^ Jr arr'Rrt ^ i arrr^ 
?R?cr »flfJt^ % T^rCT 1 3 i 5 r: I 0 i?ti 97 i fft 1 %?rr^ .tPcet? jrr % srmJf 
^ 1^ % sri'T^ ?Rrra- ?rfw ^ f«rR i ^ arq-qi #f 4 ;t sn^r rnn^ »R»r ^ 
ftranfw 'R ftT ^TfRf^rzff feii% ^rJr i wr? ^ f%€t #»r {Jr^: ^ 

3iT«T»r 'RTTO ^r ^^rr snar^f, ^F^ara ^rt ft i 

^rr* ?r?ir jrspRr m f^«ft hr sthto ^'k i Hfff^ htr httt hir 

sTR HHisr apt HR%, st^it:, sjtritr cim whr ^ hhtht strut ?t ftR 1 

n’t SIHR |5 3rt^4>T #RRH7 apt 1 tf?4) HlffcZT TTfaT f%lr t HRTH VTHT ^ STT^ 

gaTT arartt? % HfcriTtP apt «ft af^^ arfR? f^!TT ^ sni^ t arRR farn? 

qn asnTHTR qn# ht i 

RTtft arR^TR aTRTnrrsft % 1 1 hh ftlffTr tt aft ^ i arnf 

HHTsft ftf?T % H PpH^ aFg-attcftlT fRTf HRR aPTIT^ I f H^rr «rT I 

RTHt 5ft qft ^ aft — Rr| ?f TsFar Tft ft HT TfT ^ I 

srrff t ^r qR ap^t q-fHR, HRrrft ft% % fR qap ft tr^Jr % ntfr f^rnR, ^ qn 

STHtH aPTR artr q^T aft^ f^Rl ^spT sft^ g-q- il?TI I fnt eft HRt STffe Jt 

OTflTIR^q- fsTHt aft 1 fw q^ ’TfRT'ft, TR f^Httt, ^feT ^R Jf 1 anfeTR 

tf? ^ ^ I ^tt aft cr> hJt Fg-HrSt-FrHi^ f^r HRf^ i t sfrRfTfrtt St i rh 

% TaTR 7T srfJr fsR aft ! 

^R % eft arqrTa: ar^R ^ i ^att Hrffcar, Rr f?5TR, fqr a-H-Har't ^ ^ar it i 
HH^'t HR-HTETHT 31^ aft i qqrfq- H?ff^ ^ HTfieT qrr aRHiR fqrR afT fap*J 

RTsmir % "R H^ff^ t?f qn arr^jiR ariRR Fapirr art afk anrer qft tsrrfHwr trto 
^ F??t? WTTHqT aft qft I 
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f?r^n><n?r FJT«r 


sftsp «rr i Jf ^ ?r«ft fifftq-F^q-^ *pt F|-ft Tsrrg^T? Fspirr t 
%x ‘srfwFrip^’ % sfiF^rar H?rf vft srsFTFjRr F^i^r i stF^^tj? ^ »fV 
f5r)i! Fsffi^ ?rf'TT??r 4?t Tf^ i 

?^TJtV ^ ^!T% ffFcfc^ % 3T5f 5r »TT:mfr «fV STflf F>T5rT l F^STH 4?t 

F|??t *rTF^£r !En%rjr, sr^5fr h’C4ttt ctstt ^tt^k srTT g? i ar^?' tfrrFjfjp wWirif 

% spTJTTm'ff if STT'TSPT sfrF^qf ?rgjf!»r xgr i 

snrn F?«r5r f^srR <TFx«r? % g> air'T ^iinsTR i ‘srg^r'SrrsT tF^^it’ % sr^m vx 
ffT^r #Er arTqrsFt gf | F^Tf^f?: 38 ^cff ir jt^tF^w gta'f arr Tgf 1 1 

5ft arTffT 3T%ri fTHJT ?5rT|WK if FsTcTT^ % if 1988 Jf Fq^^ft it qgt 

anit aftT fqfrrq qFrq? if 'Jajqrsrair' qr^qr |fzqr if *fff i ^ q# m Far 

qrgfq FsRT q?qr aft q?wFq<T jFsqcf Farqi qqt % srFqfq afq sr a:|| i q|f t gq 
wtqf ir Frvqt qrS arT:^, qaf % qgqra arr qa; aFrq? if inqn aft? q^q arr 

arjqq ara;^ t| i t qqrqra: qgt arg^ Far qqaft f q qFqqq *Kt | afta: qqarr qfiqq 
q^arrx qF^qq jttt qrq?q Farqr qrq i ftqr Fqssrqrq sqFrfi Faqir gt Fqitqi i 

?aTq't sft q ifqr qFcqq 1950 if gqr qq q qqo (^q-qto if qqarr ®iq qi I qqaft 
qrrqtq ^qtjqr crar qqaft qqqqr qq q q«ft ^ 5 »ff qr i ftrg ifqT qqq qiFqsq 1957 
if 'q|q?qTq qFqarr’ Faarrq^ % qqq if gsn i qq q qqiqq Fqqtq if srsqrqar fq^qr ^ "larr 
qr qta ‘f^q’ if Fqq^ qqr qr i q^qrqiq qfqarr % fqqfqir if #’ tqt qtq fiqq qq^ 
qq qT% qqr i qg?r q> q gt qfqan % qq; qor^ sftr aft gqrit Far?^ qK if qg 

qTTT aqjf fST qq ^tq Fqqr i qiq qt t qqt qqfqtn it qq^i qisTpriq an^f arqqr qr 
TfT f I 

?q qqf sft^-^^ q qqart Faaaiqqrq qq qqr i 'qqfqqt qaqqq’ qqqi qrqt % grt 
f^q % FqiT qqiqq Fqqrq qq j^qar FqQ% an qrqg Farqr a> ^aiql- qt ^ 5# pr arrq % 
Fq^ qqqr q^^ qqrar, qi^ j^qar qqrr ar^^ art arqi fq^f affa: arrq if q> qFqq 
ariqqFqar Fqqr, q^ 5# |t ^ Fqqr 1 

qq irft gqqFssrqr an qr qt ar| Far q^terr arr qqq qrar 1 1 970 if artFqq qra; 
qr^FqPqq tfq ^asFf^qq F^qq qf fq?qt q>r ^ fqTqt ^ % qa^q qtqtalr^ if ‘t?q 
qrqr fFqqi’ % Fgrqt q^arq Vr^q art qqqr’ aft q>3rqT qq't qt Fqiiq F^^ qf&'t % 
a:q^ ^ fqr qqr siU ^qiqT- qt % qi^w Fqqt Far q qc^ar ®qigt if arq % %q trar qqrt 
ar^ I q qqrq q gt 5# Fq^ q^ I qq irft aq^T qqTwt q^ Faaqrq |t fart qt 1 q 



Itcit ffvnr 16S 

58 T% TtH ^ I f<BT fr> !r?nr,r®f^ qrr sfr^f % ^rir^r im 7fT=?ir ^ sr* 

wtsr t fwsT 1 wt »if m!iTT i 

^ 5n^ ir «fjj' m*ft sft ^ I'V | i 5r?r f ‘f^«R’ spi ^ 

?r> t ^ ^x sjTWcrr % irRf? «!>t ^ i ^ iifrl' ^ ^ '%^'?;' 

'rfg^ 5r5TRT 1 1 %«f % ^rwirraT st<t^ qjT *rR i f%^ sr- # iff 

qifcTT i% ?n:q>Rt ariqm st sTffrn: ^tcTT— 'f?rqt "rf^ % ftr^r 

argqR qfr ^ arr^qim ? 5 *r *rf»r f^qr ^ i’ 

t fffT qjf ^ %‘3r5?faR Tf^tT’ % ?TWTT?q» 75 h spt i%q 7%f 7| ?r> TfriR 

% ¥Io =qfe^r 5T?IT5 5ft qft ^TRTT 55T ?qTJft 5sV qff ^ 7 755; 5% 

fqqr qqr I 

^qrift 5ft qit q>^ qr fqarq 7^75 5rTT»R %■ qqq % aiR % 7)T7 ^q Jf ^ 

1 1 fq^R fq4T5rT, fR^ srp^mq Tf^r fqqrrat, qq ^ str 7>r ^q t ^ ftqr i 
qf qq- % Tfrqq ^ 75qt qqqfs % qqqq TT feqt % srimw 'JRqqqq’ ft 7 ^ ^ 
qmtTiftqt fqqriq 0t€t stst 75 fqqmq # sqq^qt q>7 5t I qqftq | 
qq% qtqq qqq tf fq qqqq 35 5 ^^ 5 ft 7 >tt t% 1 1 

qq q% fqqR Tftqq €1 qqtq qism? stq^ qq stoir qt q^qtR qt 
qvT fqqr fqj 5 apq qqr q^t 7 | fq qqR qft fqqR qirTqq qft q?ra> ftRi 1 
q?it?r qfTqq % qqRR % fq*rk I 5 sr^ qq ti[7R ftjqr afk qqt ^ t qq qnt 
qq^ sTR^qqr % qq% ^ qfqqR qt ^ ferr 1 Rnft qt q qq qi^ qt q^g g^q wqqr 
«ft i q qqqt qrd Trfqqf f^q qftqq qt qiqq q ^ ^ 1 q^ qq fq qqqt qrft 
5 fqq qqr q^q qrqfirqf ^ ^ qftqq qt ^ glf7 fen 1 

qq RTqt 5 ft % qf^ fqg qnr fqqrq Tftqq % f|# 7 t qr* mnn tr qr fqsR 
fqr qt qqqt qqft qtqr ^ % ^q |qR 57 ^ qt xtfq ttr q7% sto sort tr 
fqfq sqrqqrq qmq fq5t qr^ qr tr-r wr rq% 7F!:qq ^ RtqiT qr fqqr 1 Ttpc qt qio 
srqR, «ft qrfe^ ttw qrqq, rrq qm qt?, tto tr fqr^ aqr qqr qR nr ?qfq 
anqinq qtqr % fqq q^q nq^iftr ^ RRt 5 ft qq^ snrq 1 q?^ qro qtrq 
qqR’ Rfq Rrqqrq qr^ qr srqq itt^rr qt ferr 1 q^ q|% 7 t tto qtqxR nr wfq 
% qfefq tft q 5 =^^ iTsp sqi^R f^r i Rnfr qt qinq qqr if qfq 75 ^1 

5R Rrqt 5ft 70 qq % |q qt qq qq% qfqqfqq q^ qR qntl 1 1 7i% at qRft 
q^ fqf^ qi7RTT qtq^ q^ft 7T- qq ?^fq ^ qi qt ^ ‘fqrfqq 7f7tT5rq’ 



166 


fiT'sr 


JTnr % 3rf?TJrf?fr ?p*r =ft i f^r% i%<? ^ 'Tcfft % f^'sfJT # 

sp'^rTT ^ # Iff ffiff ffiff 1 fffffff; ^ sn’T ^ ?i|T'?:r ^ffr 't?t i 

5fi % ffR STRiff % ft ffffffff fffffzit ffT =5rffT ^Zfft I ff 19 57 % |t 

ffffit ffSSTfffft % fffffff ^ i%^'5!:-fffff^ TfT I I ffff ^ "ffTisff’' fff^T fft 

^ I ^ ®l>fffT ^ ’fflf?<BtTff srife fffSfffT ^ 

ff|f itffT fft ff ffff fif #!r % I I sTff gsrfffS 5^?^ 

ftStffT 'nfffff ^ 5 ?ff^ ‘ 5 PT% 5 T %fff¥?t’ ^ arpi? wffff’ ffTff ^ f^iiffT ff> 

ffff^T 5 ffTt 5 nr ?ffifft sft ^ sTTffT «n 1 1 ^ ff|tfff fff f^ff ffrnift 

^ fffm |ff ffTfffenT srjffR |t, |t ttV ffm-iitffffT Tf??! vt 1 1 t 
ffff% fHTff ffTffffT TfffT I 

5ft STTff: sftarff ff?ff^®T pi^— ^fffffT fft ^'t | I ffft ftj^ 

fff 9 1 ff ffTff: ffSffT ^ f I ff% srwt ^ sr% ffTff % fft^nct 5 ^ # | i w? e^wr^T f— 

fftffT ^?t, ii, 3?ff q^ff sn^ 5n^ ^T sratff |— ffffi ^s’qff % 

ffPT qffff feffT 1942 tr Stff fft ffffT I ^ if fflff fffT|T ffifffft % ffTff TfT I ff??! 

Jf sfiff aftr sfM 1 5ffRT I j 5rff ff 'fffffrff' qff ffiqrev «tt fft ffff^ q^ fffq®Pi%, 

^r5r% arrfe qmft ^ qrrffT qr 1 5ff ?ft ffff^ arFsrq? ^ f?ffT 1 

?ffTfft 5 ft ^T% ffffTffR qff-sfffffR fffffff t|— fff ffffqrr srt^w’ srffiff TfT |t 

ITT ffffTff I JFffTfft sff qff #' TTWzftfft q>pT 1 t qi|^ f% “if^ ffft Jf fflft ff'ff 

qftfe ^ ftfft ^TT^, f^ffffT ?fNlffff 1 t ffff^ ffliTt qi^ffT 1’’ 

3r^ firfft t Jrt qr if ‘q>q' qnc qi| 5 ??!^ fsr^ 1 t #^dq«ft % 

ffffffqj % f«F 5 ftffffftW % f %5 2 ft 1 qq> ffR ‘fqmq’ *f ?ff f^q if ott fft 
aqiffqrff % |tfffqtq«ft ^ ffqwrfffqrffi 1%5 qft 1 

^ffTfft 5ft % fflff qR^, ffff% fflff ffffT ffff% ffTff qffff qR^ |q SRftff affcfftqffT 

qft s^^fff ftfft «ft I 

^qnft 5ff ?f fqffiff qq qqq ^i sr^ff^q ffff^qq qr t t srr^ff-’^ ffR^q % sfk 
ffRfftqqr % snnq qff qr 1 ffqqr 5 ftqff-qqq q?rifq^ qqq qr 1 ffr| qf^ff ^ejT qqiqiq qt 
f™ arm if 5 r|T gipr fir^qr qr 1 qqt qt fff|t ^ fff^ | "q ^?rfft |t ifqrift qqrqiq 
^ ffffS^ qq q?q qRqr ffqm |t f^q % q% qq grqqi qqr qk f^qf |t f^Tff ^ 3 ftT 
^qq ffqqr |t fqqr % srfq qqrfq^q |tqT qqr 1 q qf ^ qqrffT |* fq> fqsnq % sm q 
ffffqqq srrflqqr qq q^ f | q% qt^ qq f^qqj ^ qEqqq Ppqr ^ qqt fip ffq% qtqi if 
qqrffRr ^ 1 1 ” 
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ft ??T*ft 3ft snrf^riT ?T?fr?r^ f^mt % i ^Jispt ^Tf % Jrrt sft arfgsira 
|| I sfw'^fftJT I r^i ^'t ^ srfir f^^ cm % hw W ||| i ^ irarT 
5TOTIT ^TgfT f 1 

^^mtsft y't TT fr at^qf ff?m! 

1. f^spm # ^TRcftJi ; i954;fsrfK ^ 16 ? ?rm 'rfrwf 'teiit, 

7.00 

2. Advanced Chemistry of Rare elements : 1956 t^5To ^T? t![®¥ <ciPt«ft f??fft 

40.00 ^o 

3. Founders of Science in Ancient India : 1965 ; ftH"? 31145 

1 50.00 

4. ^TTf?! sftT! ft5f€ft?f 1966 : ffm Hftlfcr, 5?tl5C S14?r, ^T^Tfa; 1 1.00 

5. A Critical Study of Brahmagupta and his works : 1968 ffePT sire 

tru^ ^f^fTcT ft?!'#. ^ fc<^ 50.00 

6 . Tt ?rFrfiT45 ftTe4 ^t ^4545 : 1 973 ffy^t #?«rT'T, 5^51, H^cS 1 8.00 

7. Patanjali Rajyoga 1975 q?r 45TtRt 70.00 

8. Physico-chemical Aspect of High Polymers qfr«’^k 45mfT kvsft 10.00 55 ® 

9 . ?ftk 45 sfR ^wFTfrrar k^cTk^ : 1978 T^it ^ srH 5ra?i3; 10.00 ?o 

10. The Bakhsali Manuscript ; 1979 f 4m msiTR ferPT 

I®rTfT4I^ 50.00 
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45.00 ^0 
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13. 511^4 «rmr rf ■^^fPPr 411 k45M : 1986 44T cfF45W, 'i?rR5T4T, ft?# 395.00 
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ix,y,z) % fH 

tWT TWlt 

nf^iH ftniiTfi, arm (f^tt) 

[ 3TO_3i?RfT 1, 1995 ] 

5R|5r STT^ 1^* (JC. y, 2)|o af’T^ fs5^ a*fT 

^ 1 1 f® Th'inJT 

»nfti 

Abi^ftct 

Some integral refres^tation of a [^olynoinial ^ {fn* (^> ^)} 

Kumar Tiwary, D. N. College, Mausbari i^ftua (Bihar) and Ramji Singh, Depart- 

memt of Mathematics, Maharaja College, Arrah (Biliar). 

f Hi ■ - • 

The aim of this paper is to represeat the polynomials | {x, y, z) in termsS 

of infinite double and a triple definite integrals. Some interesting results have been 
derived from these Integra Is- 


1 . 

^ {^»* {X, y, z,)} ^ ^ t 

SPT ^ ® I ' S' 


Z 4>l (X, y, z,) t«=F{x, y, z, 0 **— 


N : il, n 
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?r«n Tm 




-Cl xfe f®'o, J** f *, ^ fla f'8 . s 

{{aj : 4‘)> • «4'’ 4” (*))> 

% : B %) : (e’o. ^'«). {(^;. 4} (^o", J?."').- 

,.■, ./,; ;.i,, 31? ?F|P 

('•=i.2.3,) 

iiff= rrrf m iw^ ifwir 

arg I — fli jc* 1 T^l^lnTiT 

-<j7rJ?a, cr«TT l-fla 

(j-1. 2, 3). 

(i) 


■ B-nm 

</■) ? iH) 


» * 7 /.jITfl ^ j_f+X ? 


i «> ^<0 C' , 

— S Bj +E^ - 2? •■!- 

.M J i-i 


<i) 




r-:. J ■ - ■« . -~». , » . 


—1 


site :,(1.1) 


U/£o"i U/£o"i I ^rl 

4>Ux,y,z)^ 2 2 2 

Mj=2 M8‘“2 w=0 

-?;?33 ■^■'Fiv •'■®"iU' .*i .”) 

(E,)- . (Ei*^ . Ea)“2 , (If*'! f ! (El . cj- 


Ifiia (»./)»** (Er(i.j)K 

_^si ^'1 1, .=5, nt (,t. ^4> '■> 


( 1 . 1 ) 


|Q^ E^a * 
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- ■ ¥t t ,-■ ' 

: f?f? 9 ff £ 2,^41 gpTT ^ m ^ ^ 

jfT^ ftcfl I i ftwTT % f?rq f®f mr ’et ?fra’T^ m I > 

2 . 3 Rf?r fs^ ?nn^ 

^ 5 fT 5 r I v . 

bi=ai+^+Vi+h i»g=o*+ft+’?a+l. 
j -^(Qi) • ■^fa) 

^~r(b^).r{b,)^ 

.* , s r(at+Vi+P) ■ r(ai+Vi+q) ■ (Ar(fi, + l) • ■r(Pi+^» _ 
<kn (x. y, ^r{rii^p ) . AjSi+p+i) :T(i-p) . i\%-q) ■ rcft+^+ij 

2j(" (“ ,Fi (flx , ^x+2 ib.i-P)- 

JO' Jo •'■..* .t - - - "■“■ - ■' 

— Pi+‘^ ^Pt 


&l/Ct W<^* 

2 S Kv, w)F 


37^0 Zt ^-0 


4(e, ; -n). (e^ ; /-{fi, (4 ; 

il* (fa ■; /-(ei* (4 J)-n+<6^, , 

1 — ( 06 ( 4 /). ai+ 7 i+i>, 0 *+’?*+?. 

1 — p— 7 i, 1 + g^^a. 9 T • •- ---; 


a /))-«). 

_^»-(g, ; /— (Qm (4 B) ~ 


dp . da . 


^“ (^4; (!2ii (4y))-«+e» I'X 

(Qs(hJ»i 




(-ei>‘i P" . 4 


(2.1) 
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cr«rr f^rf 


: F^5TflTfe?r fsT^rt 



2^j {^1 > ^1+2 ; bi ; —p) X 
jFj (a^ jPj+2 ; ;— y) X 


A (^1 ;-«), ; /-(g, {i,j))-n). 


A* (^6 ; l-{Qn ih j))-n + e^ v), (g* (/, ;)), 

1— (gs ('.7)). ai+i7i+/>, ai+Va + q. 


i+P^Vi,P, Iiq-Vi, q^ 




(«i ; ^~(gi {i,j))—n, 

A^ {et ; 2— (gio (/, j))_n+e 3 v). 


(«4 ; (gii 7)>-»+«8-T)r 


(«I ; (g4 (/J))-n(g8 {i,j)), 
1 + ^i+F> -I +J82+? ; 


dp 


=F 


t«Ml [«/«*! [«/cj 


2 2 2 

llaKO tt>=aO 


A(v, w) A„ [e, ;-«l [e, ; /-(g, (/. / )) -nj 

l«i ;-(gi («, /))-«] 


X 4*fg4 : ^-fg» (L m.. 

Ag* [^4 ; 1^{Qiq (/, /))— n+^s fJ A„^ Je^ ■ {Q^ ii.J)) -n+e^fv\ 

X ^ai+?,+p)4 (a*4-tl^-hq\ (I+p—Vi}u iP)u (^#<7— ^a),. 

[eil (Qi (i, J)}-n] (g* (f,7»]B (/+1S, +;>/„ “ 

X pftW" ^2+^+tt - 
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tPTT^ 

% 'rfrww ^ *5^ ^x. ^ f?r*5T^ 

N 


»Ft («2 ; Pt+2 ; b, ;-^dp da rf “ xP^+^ yPt+’> 

Jo Jo 

*■^1 (fli » ft+2 ; bi ;—x) *Fi (a, , fii+ 2 ; b^ ■,—}>) dx dy. 

_ nvi-u) r(p,+u+i) r(i-u) Pfa-v) r(fe+v+/) ru-v) r(^) m) 
^(a-i+%+u) r(a*+7,+v) r{a^) r{at) AjJ^+Z) Aft+0 

nvi-P) Wi+P+I) rii-p) rcr,^-q) Afe-j-g+o r(/-g) ,/,* r(b,) 
EFia^+Vi+p) Aa,+7,+?) (^. AA+O- Fip^+O) ’ 

^ 7ft<»n*T ( 2 . 1 ) fiT5Rn 1 1 f?r swtt srJrJT f?r^ ^ 1 1 

^qs(i^il '^==0 % 

A (x - -V ^(ai+’^i +;0 r(a^+n^+^) (A r(fi,+i) r(^,+i) s* „ 

9m ( ,y, z) r(v,~q) r{p,+g+lT^ 

f"(" pP^*P ,A (Oi . A+2 ; b i-p) ,A (a,, jS,+2 , b, ;-y) 

Jo Jo 


4(e, ;-4 , J» ( / ))-n 

me, ; /-(e„* {/ ))-« . (6** (/)) , P, 


Oi-^i-p, <H+%+9, l+P-Vu q, l-\-q-n,‘ 
mei, a ))-n), dH.e,; l-(Qu*U))-n), 


dp . <kr . 


(08* (i)); 


{ — eyi {—ey, 9 ^^ 

{—e,y*P xii ‘i 


( 2 . 2 ) 

(21) ^ ftrftw 5ran? 


£7 /..N xe rai-y\+p) ra^-^%+m4mM 
* A7i-A APi+i^-O r(l-p) rc%-p ) . r(P,+q+r) 



J 74 


(a, . ^, + 2 ; b ;-/»)- 

— *Fi (oj , ^s +2 ; 6 j ;+y) 


— -j- . 0,1'^^i'^P • <*a+’?»+?> 

l+7>— ’Ji .i> > ^ ; j 


1 


dp . do. 


(ii) 


H (rV- nax+Vt+p) r(a^+V^+q). (A r(fi^+l). r(p,+l)) 

^ n! PiVi-p) r(fii+p+i) . r(i-p) r{y)i-p) . r(^,+ 4 r+/) 

" k-^ 2 ;b^y) X 

(ct» i ^ 8+2 ; bf—p) X 

1 


i-n , -n , ax+Vi+p , at+%+a, 
l'tp—'’'li > P , /+? — Vi s 9 > 


dp . do . 


-:..■* J 

aNr i|7^ % f® srf^ ?9rT'f aft ^ an | » 

3 . apPS fkw 

sj^ : Re (v )>0 % EPT m 1 1 

^ ^ I % 


^%y, ^)= 


8 (/+v/ 2 dbM) 





?nTTf!5r 

exp J iip^+a^+y^) ^ cos [2p{tan-i ('’-^^)]] 


r 


[n/ej {n/c*] 

/(p+o®+:>'®)i' 2? -S 

9»0 tCFoiO 


2>(^i ;-n), ^®(<?i ; -(2? O'. /))-«). 

; l-iQa (ij))-n+e^v), (g, (/,/», 

/-(2« O',;) /+v/2±m ; 

; ^-(2i ihj))—(Qi 0, /))-«), 

-‘iVi ; ^-(2io O'. ;»-«+«* v), 

; { 2 h (*, j))~rt+e, V). 

(24 0, ;))-«)> 

(28 0,J)), y2+v/2,J+v/2; 


(-e*) 


e^F' 
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dp . 49 . dy 


(3.1) 


exp [ t (pHa®+/) ^ ^ 

eo,[2p{ta^|4^)}) 


[n/«* 
R S 
r-* 



Ji(Kw)X 


/(P*+a®+y>) X 



1.76 


f^Rt g’«TT f?rf 


r 1 

j A\e^\l-{i^j))-), | 

J i-(Qt(iJ)),i+yn±i^; j 

j 1 

p j I l~(Qii (.hj))—n+c^ V, I 

j ; (Qii O’. /)) -« +ff* ”). I 

I ^®(«i ; (2* 0.7))-«), j 

I (esO’.m i+v/2,/+v/2, I 


dp . da 


[«/«l [«/«4 «/C4 

=11 i? z z 

u,.0 zi»0 ;£;<«0 


A(y, IV) [Ci ; -n] ; /-(Q^ O’, J)-«] 

ul [ci ; /— (Q O'. /))-”] -^*® I«4 ; ^-^(2w (I,/))— «+«» J'l 

X V [gi ; /-(gu 0. j))-n+e^ V] [(2, (i,}))]» t/-(e« 0, m 

[^4 ; (2n O’. j))-n+^s ’'] [«1 ; (24 (i. /)))-«] [{gg (*’. !’))]« 


I' 


(/+v/2Aii4)„ (=e,yi pr-p 

(//24-V/2). (/+V/2), JoJeJo 




X (pa + tT2.^j;2)(-I,_2|rt/2 


exp 




cos J 2p| tan-i )}] 2r/(P»H-o,^+:i;*)P, .da . # . 

[7] ^ a?gfR sF?t 7^ 3r«rf5[ 
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COS [ 2 n (tan-i ylx)\ . cos [ 2 

f(x^-¥y*+^)dx.dy:dx 
_/V^r(i±M) . f^’') r(/+v/2 

8r(/+v/2±/t) ~ 

f f if) dt. 

J 0 

_iV-rJ’(i±p) r (if’ )(/+./2) *,* (,, p, *) 

“ ~~ K »r{l+v/2±y.) 

£/WA(0*. f 

(3.1) snc^ it?TT 1 1 ara-: sr%^ , 

: a,=0 75r% ft 

<k* {x, y, 2 )= JP(/+v/2±p)jy 

■ V” /Ttert j^±f’ )/;/(,) A «) * 

(^+0f»+;»*) exp j iO,*+of*+j,a) (- ^~^ jj X 
cos [2;t{taa-^|X!+^| 
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Rr^Ttt 


;-n), ^?(ex ; /-(2, *('■./))-"). (*• <<j )) 
A\e^ ; J ))-«). /+v/2±/t; 

l-iQx*U ))-“«). ^*(‘^4; ^-<2io*( / ))-”)• 
(Ss* (;■)). l/2+v/2,/+v/2; 

r-e,)'! A 


dp . da , dy 


(3.1) 5^ Ww 

(i) AnO^^ix)-. 


X* . 8 r(/+v/2±rt 


n'V’J- m±l^) ^(■^) If 


J 0 Jo J 0 

[ /(P*+tf»+:»'*) (7^) )}] 


I -n, /+A , /+v/2±/i ; 




J+ v/2 , /+ v/2 ; 


dp.da.dy. 


x^ 8r(?4-y/2j:M 

® i-ra*^)r(^ ) 1;, /(<) J. (<) * 

exp 
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I \—n,—n, l+vj 2 ±n ; 

I i+y/ 2 . /+V /2 ; 

I (-//^‘) 

I 


1 

1 

1 

j dp .da . dy. 


J 


SRT srfa^ qf^nim sn^cr ^ fwt | » 


F {X, y, z, /) 


3 «> fi 

n Eo n 

/-/ j""S+l 




n r (/-flj+ 

M 









j-l 


j-l 


^«o'+Ci 'I 


» IQi jir 7)1. fOkb ni, \l-Qr. ft /fl* ft i)n , 



ISO 


ewT r«rf 


J!«= 


[erci)' 

fl 

[21*0(7)’ 

n 

n! 

: C 

i:.o-)i,.| 



A/" IE,’" g_ Aj"fE" Bj"'IE"' ^, _Bj"IE," 
Aj'lE,^ Aj'IE,’'°' Bj'lE,' Bj'lE,' 

*1 , c.- , c, 

c,= fia c=*f 

^ U" 4 m' i’ *-U'" I 

-=r-^? -Cmiv 

* U«" 4'm' / 

I (A//E,') 


1 Qio Q. j) 1 'n 


As' A.ff j,fit 

( "i;/ 4 ^ 

V :^jEr — , 


) (a tt^+pu,-i-n 


[ (a'v-{-j8«+« 


e '+ 4'- g » I ■%' 


4 m' 


■)-(Wv-t-fl'i 


(ofc'v-fj 3 'M+») 


ou, 


,+#«.+» J 4 ? ('-( — a_ 


(s,(U)L n 

I 'l‘‘r-JJ ,W \ 7 >/i/£,'. ^ 
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5® 




pn Dfxl^n , 


/ n- 


u. 


[Qy*U)]„ idj-')n, [fiM(7)]„ 


. [fii*<j)], ~b^(P/)n. 


[pI u) [i-(eu (y))J^ 

[l— 2'*(/)]^“F^w 

«*=«— «i %— ^4 %— c* w, ni*=n—eg Ut—t^ 

<e “i — <^4 w 

i»**“(l +«'+?) ?**-0>'+/>) 
y»*_ (~<^«) g* i) 

/ 

(-e,-'2 «<4 /l+ i Ej'lE^'- i' i)j7£,' - 

\ i"^ 

"»! Aft E^' 

S-i 







; 1-{Q^ (f,/))-n+ei«-fe, v 
wl 4^c*;l-(ex (f, i))-B+»itt+«, V 



I** 

Cl ; ^ -(6 m (», j))-H-t-e s v+gg « ] • 

C 4 ; 1 -(Gw (i. i)) -«+e» v+e4 M 1 • 

L 

c. w iP'-Q') 

(-C.) .(ci^r-__ _ 

; (fiu (*' ’'+^* “] 

/ll[ C* ; (2* 0 ; J))-”+'i I 

q 4 

P'c=i+ i; £j7^o'+ ^ ^iV-Eo' 
j-a i-i 

Qt= Z Dj lEo'+ E Aj'jE^' 

^ ^ j-i 
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1. «15TW, , Trans. Amer. Math. Sd, 1961, 98 . 395-429, 
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TT3rf«rT5T % ^mrarx^ 
f*rrT 5r»if 

3Ft«^ (?!o), g8 r qg< (ttsTo), 313 702 
[ SIT^ — I, 1995 ] 

^frror fj ^ 1 1 ^ mn 9 swifem # 

^ »it I ^ fe ifTRf 206 jRT^itf sra 1 1 ifr ^ ina^ 4.3% 

ar » PT=5nft ^rftraf ^ Jr srr^r f i ^ %%?r ^ ^ wff | ?fN^?rfeff 

^ sraif -n®?! % ^fT ^ a’K'5 3r??T an? 

fTFcRW 5T ^ I I 

Abstract 

Ain^Ei^iia^ ol Eip^akia. Satisb Kumar Sharma^ Range Forest Officer, 

Aravalli AfiForestation Project, Jhadol (F.), Dist. Udaipur (Raj.)., 

Rajasfhan is the most dry state of Indian Union. Out of 206 species known in 
India, only 9 have been recorded from this state. It mfeans only 4,3% amphibians 
of India are conined to tMS state. Poor repri^n tation of Anif Mbians is not only 
due tol^ rainfall but outward flow of rivm is also responsible fdr this. Again^ 
the river curreid immigrarion of amphibians is not po^ible in Rajasthan. 

irrar % ^ f^x 

1 1 aRT sr^fawf ^ f5RT w«rr afk ^ t ^ % ^iiff % Mm t ^ 

209 snfe % WT 1 1 VT^F^R wm ^ ^ strt 1 1 

u|f # ^ w^RTf % fir% ^ af||pr ?r|f | \ 1%%^^ VMf«n?T m 
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Hcfrw f mT 

iT^-sr%5r 3rfa^?r % f^rSr' I ^ %WJT%fFtff % ^|r 

mfiw? TTf sfTcfr I i rnrgsffft cr«rT ^ | % 1964 tmT^r t 

artr^^Tfwf ^ %45i 8 srjrrfsqt ft 3rT?r ^ 4Tf € i jnr ark ararr^ 

fgcstm ^ ^kr 1 992 if !3PT5T ^ 4nc irir ^ TT3i?srT?r if ?rT?r ^*TJi=^Tkifif ^ ?f®TT 9 
^ T[f 1 f rr ^fir 4ft 1 994 ^ krir ^ ^ ’uti i w aRprT ^TTT?r % ^•3% 

4ff ^Tf?«rRr §t Kr^?«rT!T if *nf 1 1 

Tr5r?*rT^ €f ?ft*TT % 'ft ^ ^rsr^mH % 4'I4 t ftcft 1 1 f^Rirr, irejr 

^ 5 r, srtsr, fftmorr rr«rr ’farr? rftiilf ^ | 1 srtsr if Ffm^nr 

3Et F5«?fcr % 4 ;tt'’t ^*r!T^fTzif ,||, %iTT5rf ^ fr: #?pfV jf f^rKf-ptpq 

sr^T-r: % ^c?riT an^firr ^ fft | 1 ^ snfcff k ?q-ftW sr^iff 

wx JT^n: ST# ?r> ?4?r: |t arrai | Ftr ^Wff #t sn^crf if ^Jr^rfaff 4 ft 

jranfert ^ ?fs7T % sjtt?! % » rr^W.- fFc^T^iT ^ 3PTJTf=n ?r# % 4Jn:'JT 4r»T 

s^rfrrjrf sttcT ft | 1 4ff ^crrw'Jcoftir 4f4;r¥«r%irf TT5i?«rT^ % smarr t|?rT 1 3T?r: 

S5^f ^rarPTf^r fsTcT? 4r 3rf94r 043% # | I 

^ 44 4 g ir JTf "srsH | ft> if ^frt> 7^rfV '^rwirf tr f^wir 

B^^fkff ^ 4n4 srsrrf^nrf 4!Ff fikfcff f t sr?^ *r^ ^ ark % afart^ tx 

^ f%^ »r4T I I 

srn>nc*w 

jtutqq 8if^ ^ 

* Ir^g sr^nk 1 1 *fk 3 k art ^ 

m»ff if #5r |— 4f?r4’*T t'tft kr tf»r?wR ‘ct«rF ifkqftrs; in»T ^tnl i if 
^^an,!T4f*rT4rT < 7:T^Rn4 if lOO f^nff It 800 fjTift ?T4P an^f ff.st 1 1 ^ ^fe'^r 

^ ^rsm «n 4 f t ^ ^eff 1 1 'rft'wV »nn if,_^;^ t ‘ f^fsr, 'Tfkr^ft 
# 4 : tr? 5 R$.JiR Sts 4 R 100 ,f*riff 4 Tf^ 4 r 41 | iRtarpns % ?fsn 4 i[# qt # 

sttt-Rml. rrwraf- q#Rwf ^kir# ?mT 41 ! arrat 1 1 ^ rr^ sw t? 

M S414W arr^ lit I i%44nt^ RRi ‘TTs|fiT ^r, sft i^sp 3r3®T4W 

ararre: 1 1 ma sta af s^RWiftalf %. f%t araRt 1 1 

asipR srf^ 

^ ^ ^ ?§f % rrjirtFw! srirfR f tf agrf n% 1 1 

aimaifttff 4it trJl 4r7t 4tt aW^' ^ aaa ^ i Ti^ft ^ tit 



^ I 

if ^^rrw'ff % irra .5 , ,^?t .% tgf t , , tsi, Pt.-V 

*r?f % ^ ^cff H ¥.T 'i^?i. ^7 1 

^ ^ ’7^ 7^ ipTT 1 77 7>7 TTt 

Tfir if^ 77 75^7 ftT% 7% 1 TlfTTmt ?Tt7f % *ft 77? # 7t I 

.. r.;. 7tft«lWl«n&#SPH,' ^ :: : ■ ^ 

7 l ^ 7 7#m ^ g^77 rf77f 7ft ^ WrT# I t 77l%7 ^ 7f | I 7R7t tTft t 
I f% tttTTTTH t 3 f ^ % #7 75t 9Bt 9 TliRnrf TtI 571^ f > ^ # 

5 W TTtfftfTf fHTt fTT % 7t 75f7f tTT f^r TR 7 iflMf % t$=F (Frog) f«TT 5|7jtf7ft 
^ ^ (Toad) TTf I I 

TTTTtt 1 

71377717 % T777I7t 

77T7t7 7T7 777T7 t 717 ^7^7% (fTf) 

f ;1 .1 Rana Iiesiadactyla — ^7f7 

14.2 RicynopMyotis - f ^T ?r777 7R|7 717^7 

d .*T3 IR.' tigrina tii+» i«'<>i, 7177171, 77l777» ^5^, 

77, 75T 71^, ^377^, fWTj^, 7777, 

77757, 7t7r, i^f7ratf7^^ '^ 

T . 1 .4 R. limnocharis _^":— ^57, %757, 7T7f7, 7T7t, f77t|r; 

1.1.5 Tomopteroa — ”— 7^757,71^7,^57 

bfdviceps 

2. 57 s7«^Pt 5T (Bufonidae) 

2.3.6 Bofo melaaostictus — ’’— 75^157, ,. 

■ 2 3.7 _B andersoni ’, ^”- 77T77T. 3r757, 7T7t7, 

(Syn. B- stomaticusj 77757, 77t7, fTTtft 1 

3. (Mjcrohylida^) ; : , ■ r* 

3.4.8 Microhyla omata 4t^, Ri <1^. 77757, 77t7 

3.5.9 Ui^rdon systoma . , 

jft7 ’ 3 g7, i 77, *9 771%7f 


g5T 717 

1 . f5r (R^oidae) 



188 fmtwirf 

Tr^?*rm ^ srR^nt =???t asiT 

^p] fik cT’^f ???F PI, jR^srpft ffePi, Trrwf^i mirsir erm q^Pi ^Prt? crai, 

;j[PT^ ffsn P«] ?PTf [u-w] 3fT^.^ sFTql ^ | I f .% ^SJRff %■ jfTR 

qft’qR 2 if a^fwst I « , --< • ^ ..i*; ;t 

?rrOTt 2 ^ ^ f TR qsrr sPrfI | # ^tset qfr qrt TranpiTR % 

^ q?>^ TRiff t si^sp^ ^fm ^rni Jr # !STf%irf qrt ^'t 

1 1 -n^^^TR t srsnferirt ?> qinw ^stt sal | : -, 

1. ^ gr^fSTTf , fr«rT 

2 . srfe^ srferf q^r stir % ^rf? ^ ?rT's ^fsrr 

sjTR^ft qtcT ’?^rRR^5T qft qfir % awiRT <1^ Jr irRg«T f^r srrar % 3n% 
Pr^ ^nra 1 5r«ri7Tgrf«qR^ ^t f r sitr t anW q^cr tt qq?raqf 1500 fqift qqf 
I t ^ fen # aft5 qqf ^ arfepcR 800 fqifr cT^r fqarat | i . TfeR 

ferr ^ %l i, srqf ^ srnfV | i ^srjq Jr 350 Prqt, ^Wt%t ^ 300 fqift. ' 

tsfferiqqr Jr 220 fqift a«rT ^iaafe: Jf 200 fqqT aa^fV 1 1 srfeqr ^if#f'«rrJr «5pf t ^ 
srnfTT5ft qfetf qff 1 1 ^R^r ^ j^f ^ wn^nr qWqt wferf | fcqqf ^ 
i t eq^ T <ril^ qqf % ^qor sa^fisHr ans'M wt qn*# qjq qrl ^ \ qftnS Jr ^ crrr 
f^r war %ai 1 1 ^q^rfeff % fJrJr ^fff,?Tff ^frr In 

qrap^R # arfe^ra qfef snR % qRlr % pRar q^r aP a^q? t i 

|fqq 1) I afetf afra ^ WTspe^ W sranx |— -i ' 

1 . aarg- air ;— aaafK ^ Jf % qra arnaaft ?qoft 5^ ^ % 1aq<a^ 

^ arasra ^ ^ tftaarsi ir af^ ^ ^ an: aarf aratf^: fa% Jf 5j%a | i 
aala^ % fepa a^ feaa a faa ar^ I » ' ' ' p ' 

2 . taa ail :— aaa^< % qfaaa Jf q^if f % ffeja ’aa anra ^ % ara % aaa- 

iiar sfta Jf fai aral 1 1 a|f Jr acar-f# ^ a^al gf facaVa % qja fela Wra aa aara 

if faa'ar# 1 1 ■''' r,..,,,,.' ,t„.,^ 

3 . ^rft a^ :-a| Traaaa Jf Fafe Jr Faqra ar g;a 5 ^ a| ar ataarar 

if^ qjT feal% atfr eta irJr t.aaia Jf ^ arat I r ’ '' ''■' '“ ' '^ * ■ ■ 

4. atfl a;?l :— a 3rrawla.% .agr^ ^ Pra?a q>t ?5ar Fair if 

aara a^ t Faa aral 1 1 
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2 

tR 'r^?ft Tmf i ^iRRrfT 

TTwrf^ 3c!n: sr^ ffT^rmr 

P94411) (342239) (196024) (44^36) (44212) (50362) 


1. 

Rana ker^ebsis 



4 - 

— 

— 


2. 

R. malabaiioi 

— 


# 

4- 

— 


3. 

R. tigrina 

+ 

+ 

4 - 

4 

4- 

4- 

4. 

R. blanfordii 

+"■ 


— 




, 

5. 

R, viciaa 

+ 

— 

— 

— 

— 

+ 

6. 

R. cyanophlictis 

+ 

+ 

4 - 


4- 

-f 

7. 

R. hexadactyla 

— 

+ 

4" 




8. 

R. leithi 

1 

— 

+ 

+ 

— 


9. 

R, limaocharis 

+ 


4- 

4 - 

4- 

+ 

10. 

R. cancrivora 

— 

7 ^:"' 


4- 



11. 

R. aass 

+ 

— 

— 

— 



12. 

R. liebigil 

4- 


— 




13. 

R. mlnica 

+ 

— 





14. 

R. tuberculata 



■ 




15. 

Tomopterna breviceps 

+ 

+ 

— 

— ^ . 


+ 

16. 

T. rolandae 

— 

— 

— « 

+ 

~ 


17. 

Amolops fonDosas 


— 



■r- 

+ 

18. 

Polypedates macidatas 

+, 

— 

4- 

+ 



19. 

Bofo stomaticus 

— 

+ 

— 




20. 

B. melanostictus 

+ 

+ 

4- 

4- 

+ 

+ 

21. 

B. viridis 

— 

— 

— 

— * 



22. 

Microhyla omata 

+ 

+ 

4- 

+ 

+ 

+ 

23. 

Kaloula pnlcbra 

— 

— 

4- 




24. 

Ramaoella variegata 

— 

— 



^zT"' 


25. 

Uperdon globulosus 

— ' 

— 

— 

+ ' 



26. 

U. systofiia 

4- 

+ 

4- 





ift^ 

14 

9 

12 

12 

"5 

,{ j;.' 

9 


f%;5 (-)sRT% ^sTfi?^ ?r^(+) 
f«lft ^ ?rRf^ STIR % ^TPT ^ I > 



190 . ?Rft?r fiTPc 



1' XR?«rTST ^ ^ 51^ srfeff % SRTf ^ ftifTT— 

1. 5r^,‘ 

2. we e# 

3. ^tsi O 

4. 

5. m (S^) 

6. 

7. ^f??r 

8- wfl fee e^ 

9 . eieef eft 

10. ^eft 

11. erfteft 

12. eierefteft 

13. lift eft 

14. :.ereeeT eft 

15. ftftfteft 

16. eft 

17. ertR#e 
18- TeesTTsffe 
19* WTifte 
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Hff? ? 5T^ ^ ^ ^ i'^ f^5?r ft %t 

^«te ^ 1 1 ?r^ ^frt % fff ^if 

Ir ftftr i I 

6, ^€1 :— ’tsT sr^?rf iT| % fjrjfji ff^jt 'iiirf^f % ff^. :?sf tr^ 

% i^r fw% t sr^ ^tcft 1 1 ^£T # ,f5T?ft ^ ^ l^r*f I > ^ 

5T«t ^ sr^sr % cprr '^. | f fn' I ftif ^ i 1 

7. ^ f€ff ’T^t :— iTS!T5i^5r t PitK ?nrt % 5# ^ ^ ^ 

ftsp^ ^ ?r §rT?rT^re ^ 5t?r I ^1 ^ ^ ^ 

. .-, 

»v 8. qwcft :— Wf ^JiEirsr^c ir % 

fl « I ^5t ^ 4^1 1 % ’T^t 5f f*T5r I I 

9. ^=ft 5f3t :— ff ^ fwJrt, f f#?; 

^ .% «*S I; tf ^ OTT^sT ft I I 

10. *TT^ fsnsf^ if art ^ Tft^ ^ Pr^ffcft 1 1 ^rwst^ % Ttr^tfr 

t ^ ft tr^t'TFT % <«Ttft n af€^t f3J5ff # #*TT ^^n!ft ft f^TRT t ^ 

ssricft I » 

1 1- flf ti5?ft fitt Pi%% ^ f^tra if st^ ^ I • _ 

12. aTat 5Ttt :— fftirw if ?rrsR ^ fr^er tr^wf % t^TnT>rt ^ if 3rf<i^ 

% Ti^ ^ if ^no'tr ft '>odt 1 1 

1 3 . ?rtt : ^«T|t fsrir ^ ?rf at?r % arsr^t f5r% if ft 

f ftatwr if sr%5r ^ ^^rrat ^ 1 

14. ^571^51 ^rtt i—^mx if % qrif % f^RJsr wt^t % 

5 ^ if = 5 # ^rm 1 1 

sr^s afeff % st^Tf % srra ^gr | ff w5t> ^mt fm, Trt^ ^ m 

% 5^#~| f ^;^tt 

TT5r?*rM # t ^ ^?t 1 1 3r«T ^r nf^ rj^mx^ ^ f^ ^ art? ?rTirt ^ ^ 

^ ni€%-% ^xrx tdt |M ?H 5lfK % TO% % w^^tt 1^4 ^ 

7|^€5r|tt^7?t#t5rFjf%'n^'t^'t arra^^ft^t 
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sRT ^ qit i TOf^T^rf rft <1?^ ^ ^ ’^raucfi- 

i Ir q|^ 'sricft 1 1 ?Tft *Frtor | % TOf^ ft 

95 ansrrfeiif f%mfr spra'V | ?r«rT ?n«ftw) i tt^str Jf <Tfif^^ft fi’TmiT, irf 

sTT^t^JT »iR?r ^ sr^fMk | TT^g; t ^t g|f 1 1 

TT 5 r?«tTg- ^ ’iMt gp ^JTsrar I5 t' g-p %k gf 

wfg g| i ' w ^ ^ % ^rrg 5 r%fr, ff^T^ sr^ ^ gvnwftirf 

% r T 4 <^H gmggr 1 1 wt srjtt % arTg-«n¥ % Jf gV gsg srtg- 

% gf spT arrf ?«nf7g ^ f ^ft gf snf^ fgg g^gt | 1 , ' - ' 

^ gga 'anfoT l % insw ^ ggRtrg e 

Tig?«ng if gggigif g^sgf sttt armm-ggfgt % argigr ^wgrPcgf ^ ^fgfr 
g^ 1 1 TTSffang if grgif gnfegrgf ^tifg frgr gifsft%r- 
^feg grg^ ^rrfg % ifs«ii ^ gs# gg # ggg if Ifgf 1 1 gifruff 

TTg f grg if anfegi^ ife^ ^grf-gfgf (Ethno-Megieology) if gf ^ Jf f i % 
grt-gRr trt feifftgr srrgf-fggig % mgf sttt wfT aroi 1 1 g^ gf gp gr^ ggg- 
gr^ fgg sr grr grt f 1 gn-gR % gf giggrig if ggggrftglf % srigigl «f>> ^grgrg 
g|git 1 1 f fig % ^ ^ ggggg^ gi^ gi^ 1 1 

f?RRiTfrm 

#• ggr sfr f » gg* gpr, «ff 3sto ‘ gi<>t, gf pi> %o gtgr^gg^ 

^ P* /f’grp, ^ fT|g gigpR, gf gfgg gi^ftgig gi gfg agg-^ | ff fgfgyg 
gtf % f g arsggg if gggr gfiffg ft>gi | l 

P t Th V 

m 5 fJn 

1. p® %o ggr gfg. t;® %o-, JBHNS, 1988, gs 626-27. 

2. gccTT, p. %o JBHNS, 1988, 85 (2) V 439-41 

3. gig, anfo JBHNS. 19S|0, 87 (2) , 3 10-2 

4. » gfp, ggo qg«> g|g, ligo, tgfggg, %o %® jBHnS, 1993 i 9^ ( 3 ) 404 - 
, : 4 II. 

■ 5 .' fq^ aTR* ^[(po gfg g^gr, p® %o. JBHNS, 1986, 83, (Supp), 135-146, 
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tspc ^2p5RVBrm 

i5?r« %o %(zz, 

nfiicr 5fnH^ ^arereft ni|3>r {*fo sro) 

[sfTO— 13, 1995] 

furtfr 

siw W 'T^rf'^ sJirT^ !r%»?8r % sr^ qjtfon: «f ^ (T) (C, i) 

•ftJRTT ?«nfW »pft ^ (T) %5rT «+^*ft*J5rT SRft^ I » 

Abstract 

A criteria fmr Taylor sammabfiity <rf Foariw soks. By S. K. Bhatt, Depart- 
ment of Mathematics, Goverament Autonomous College, Shahdol (M. P.). 

In the present note, the (T) (C, 1) summability of Fourier series has been esta- 
blished under a sufficiently generalised single condition, where (T) stands for the 
Taylor summability. 

1. 5niT fi%?R 


(l_r)«+i g« 
(l-r8)"+i 


= £ OnJi 9^, 
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Abstract 

EU>rdi sipiimai^tty of Trif^h apd M. P, Sachaii. 

Departmeat Mathematics, Government Model Science College, Rewa (M- P-)* 

In the present paper, the authors have established a theorem on Borel samma* 
bility of Fourier scries under a sufficiently relaxed single condition. 
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Some importmit tbetH-^s ra midtiTariate BeTBoolli polyooniiab of secimd Idad. 
By R. N. Shukla and S. S. Mislira, Department of Mathematics and Statistics, 
Avadh University, Fairabad P.). 

A multivariate Bernoulli pidynomial defined by f5] has been subjected to furtim 
investigation in order to yield sonae novel theorems such as complimentary argument 
and additions theorems etc. 
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[ 5rra— 5, '1995 ] 

WTim 

5R|5r spi^ ^ qT5ra» # ^9^ tfr ?ft?% H»rs ^rar srmqr ara 
^TfTT 1 1 fireet if aftf # ^ jnarif (20 srr 40 vto <fto fimm 

TO TO % few! sp# fiTO I ^ ^r JTJIT ^ TO TO 4!^ ^ % f^JTT 

TOm arar | arfro ^ if ife ^ | 40^ aiga^ 

% if f4%4f srwra ^fTOfro 1 1 

. ..: / ■■ ,;■ -V, ' T r f :'i ■ . ; ■ ' '■ :' '! ' " ' ' ' ' , " ■ ,' '■.; 

^ ST^gr I % ^ {SOT'^) 'RT# €t 

mit mgasff grr smtw t | i 

Abstract 

Effect of sewage enriched with iron on the growth of splni^h and uptake <ff h^Tf 
metals. By S. G, Misra, Amn Kumar Singh, Dinesh Mani and Devi Dayal Pandey* 
Sheila Dhar Institute of Soil Science, University of Allahabad. 

The object of the paper is to find out the effect of the sewage enriched with 
iron on the growth of spinach and uptake of heavy metals under field condition. 

Two doses of iron (20 and 40) were added to soil and then irrigation was done 
with sewage water. It was observed that the growth and biomass yield of spinach 
increased with increasing doses of iron. This may be due to reduce uptake of toxic 
metals from sewage due to the presence of iron and organic matter. 
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f*T«r ffff ^tRt srsTT TT^t 

IT? irra it | ft; mffcr xra- it# fftrr 3r^»T5r Jf w^ff % ftr# 

qt^^ cTcf 'BT^'KtTc^r % srcfFt^fcr fa mft arrf# ift qrr*ft ^rcft | srr 

fjTift # it% 7^ JT<r % aTfcsra; sTferor sjriTor | i ?rT«T ft <Tt?jf sttt gr#?rit?r 

ft:% ^ % ^JT^t f Fs cm OT3r TK |TT sr»Tm ^meft 1 1 jt^t. srsr Jr ^ftrar >t?t# 
^«rFcr rt #?r 5r?r *r F^imf ^ Fue^t % ^i#F;t^ 'Tst# ^ Jrrm Jr fFg: itcft 1 1 

Tf?T t ^r^Ffr? 7?!^ ar^ar # ^jT^rnt ft^ f i ^ ^rrrt aT|3rt % fjr^r'TW # iTfc^g;# 
^Firarr FtwII 1 5:r#Fqf; T^i# # ^FfsrFcr Jr 

arrftmn? arft^jr ^ Jf^ft^cr aiicft | 3i\x <fW srxr ;??rr|wr ^rit it% 
fTcTT ly I ^rrr >TTaT »rJrT ft; TT^T^to #’^0 4-8 ^rafa^; «T?T«r sttt xrr^'t atg^t ^ 
^Tasgar <T3cft | qT?5 ^PitFr^r t?t# ^"t arfa^ar it% tt ^ ®fTat 

1^*^ I 4a#Fa^ 7 ^ a^ ’ftr^T sptiir a^T^r ftaftr 

5F^ I 3ft mf! ETT^aff % arr^ralf % fatj arm art^ |W 1 

STf^a 3TEaaa Jf atf (arrara) ^ ^ftaftr Jf aaara ^ Faarf ar^Jr <n: ar^ra; aft 
a?arT, ?Ta aar ar<t ar|*rlr % afa^ar a< af# ai# aara afr fasrrar aar 1 1 

;»qtnTc»w ^ .' 

sTfia cffsaaa % ftrq aftrraa aar ftraria amra % ^ 'wa aft ^narftra# 
iml 15 aaf it arfiama 3 ^ ar rrit f r aa srata ^ faf araa; aft 
faaF ama % ^ t ^ar 1 srata % ftrtr aiaftsa ftrftr % l x 1 at* % tara aar^ aasrrt 
ftrar i araaa ar ^a % aa Jf araaa a?^ ^ at Faftr^a arm# (20 at at rra ^) 
40 at* #c #a), a^aa at 1 arl arat qa arffa aa aa % fa 8 Faaraaf # aat 1 ar^a 
at farf 20 %o wr* ata/|o ^ aa Jf ^ aal 1 aeaFara 7 fta % araara aa at^ % 
aaara aaat aaa ftm 1 aFrara artrat 1 qa. 2 Jf sfFaa | 1 

aata aJr arF^a aa aa ar Fa?aaa aa aarra | 1 


1. at* qa 

7 . 1 -^7.6 

2. arifftar aaia (%) - 

0;68— 1;20 

3. Fa^ araaoT (d Sm-^) 

840-1920 

4. fa sm aaa (fa* aro/ato) 

188-4|2! 

5; arsf z arfftsra (ftro 

#^02^0.07 

6. arals (fao ?rT«/alo) 

0.05-1.4 
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7 . 

(Tto 

«fto i^iro) 

0.52 

8 . 

m^x 

i 

„ .:'^ ).:.. ■ 

0.80 

. 9 . 


i 

,. ) 

8.30 

10 . 


i- 

.. 1 

10.40 


'mw 5m ’mt aifsif sft mati twarm qzifw irsgno^ 

(AAS) 5i^r irm ^ ’pft 

'Tfta|T*f fwi 

wWf sm srra '?ftwTjff ipT fefx»r w !n»rc I » 

mT«fV 1 


'n?r^ ^ ?rf5K 


7 fcr 

?r<r5TT *1 'r%ift 

#eiT 

14 fcl 5T5 

^?f # iNtT 

21 fipl 4K 

<iW ^ »rfyf! 

1.1%^^ 3.6'' 2 

4.8 5 

6.5 

7 ' 

2- 20 "ftoifto^Tr 

+?n5T5rw 3.5 ’ f' 

5.0 6 

7.8 

7 

3. 20 <ft*'ft<»ic*T 

+1^^ 42 3 

6.0 6 

8 0 

8 

4. 40 qt*<ft®tir»r 

+nreT3rar 4^5 3 

6.0 7 

7.5 


5. 40 <ft*'fto?Tir ^nmr 
* +*rw5far 4.8 3 

7.0 7 

8.5 

10 

6. 0 I^’T *n4T^ 

+*raaRr 4.2 3 

6.5 9 

7-8 

9 
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first, faf, afir am 

orr^t^T 




28 ara 

35f?asrTa 


«T>at ^ 

afeaf 

aVsff ^ 

afwalf ^ 



^ awTT 

#arf 

aWrr 

7. 

finrasr 7.3 

0 

9.2 

11 

s. 

20 7o ifto srra^ srm aa 9.0 

19 

112 

13 

9- 

20 'ftoiff* srpm+a^rsT^ 9.0 

10 

11.0 

11 


40 'ft**fioqTT srpt^a+arm ^ I.o 

11 

11.0 

14 

11. 

40 'fto'ft* tja aTRTa+tra-asr li.3 

13 

13.2 

15 

12 

0 al.'fio arrmPT+aa’^ar 9.0 

10 

11,3 

13 


aitwt 2 





ara^ # aasr 





arm ma (f«p rrr/af*) 


1. 

firofew 

0.470 



2. 

20 atoTl* iTjr sniRa+aTm laa 

0.483 



X. 


0,573 



'^^- 

^ 40 ijproan^a+trrm ww 

0.657 



5. 

If tf 1 ' ' 

1.100 



6. 

0 ato alo mata+aanaa 

0.48 0 




3 

w ^^'»r 

argil (<fto <fto ^,^ if) 




Cd 

Fe 

Zn 

Ctt 

I. 

fmraw , 

0.06 

11.4 

10.2 

4.2 

2. 

20 aloql<, aTTaaa+araT ^ 

0.07 

15.4 

12.4J 

1§;6 

5.4 

3. 

jt 11 ^5f'sfW 

0.05 

12.0 

3.7 

4. 

40 al*#o ariaaa+aiaT sra 

0.06 

14.9 

13.9 

4.2 

5 

j, ji ^ 

0.04 

11.0 

10.9 

3.9 

6. 

0 al«aloi^ «TTata+aa^ ar^r 

0.08 

16.2 

ife 

6.2: 
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WTcftJT 5rc5rf % 'R S1TR 

<rR'^^ 1 ^ 2 ^ tTcTT =?5??iT I f% t5!n?f ^ *rsi^ ^ ^ ^ 

snft»T fenr ^ ^ 55CTr ife ^ nf mrg ^ srfe^ «mT »nn ( 

srnr: ?r»fy s’sr'iff ^ tr^ % 7fw»i srra fr i 

wTcw ^ f^; TT^r^ 5RI htCt m^an n^rr sm^r, ewT «t 

3^^ir§'>i ^ ^ >1% *T5r5iw % 5nft^ ^r% qr ira % 5?%% spfnr *!R% 4 ( 

^ ir^r ^ ^ ^ ITT spir ftm |,i ^ird arg^ % 5f af wft 20 

tfV* 'firo T?*r 5ft| (smfTJT) # stot 40 ifto #to ^ (anaRr) arar snfta «6^ 

% «T?aRr alw »Tft5ff«sTcr fial 1 1 aT% ^ 5R% tt ^ 5iTi ’^ratr % 

ara ^ cr?^f % ^a?»r ^ arfft^r arat 1 1 

^ Jr ^ at | ft: fta^r 20 % sfftrrer 

ftr^a iftma % srnftftPF ^ aw^ra- % srw 4t ^ t la^er 

m?rr it 'rara {1.20%) 1 1 af ^rtftsp <rtst ^ Jf arror^ gar Jft#? 

an4 ff Tgg % gw fear 5 t ftjrf«» 4>^% | m wRt aT^% anaar % fin? 

5|eT ?fftrv ^ ^ 1 1 

1. fw«r, rr^r* ftar ft%5r aftr, sr^aia 'ifim 1991,34, 83-90 

2- aftiR, *^0 Managing the heavy metals on land. Dekker. New York* 

178 

3- g® gar ^o In Proc. Environmental effect of organic and 

inorganic contamination in sewage sludge held on May 25-26, 1982 
at Stevenage. 

4 %o. Abstract S. I. L. Cong, 1977, 133 
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«f?*Twr ^ (®) (C,i) 

!n9fi »5*T<> «rt« ?rsn*T 

9n?}^si ftTW5!^^ TqTfafn?wr7?^-486 wo) 

(5rr^— ’iv?3fT 2, 1995) 

mriir 

srffcT iTTsr ^ T^'f % cfirfi^ firr^sr^r srfa-??^ % airier 35???^ <^fTirT 

#p?5T 

Abstract 

TI 2 (S}(C, 1) sammability conjugate derived Singb 

and M. P. Sndian, Department" of Mathma tics, GdveTnatent Model Science Collep 
ftewa-ISSOOl (M.P.). ■ ■? ■if.T ^ 

In the present paper, the authors haVie e^bli^di® pair of thcorea^ on die 
(P)(C, 1) summability of a conjugate derived Fourier sequence under sufficiently 
relaxed conditions. - 

1. »rfv:3iTOt^ 

sr^jprr {«,} Far^n fr% ^x, nf< 

t„m^erP 27 ~ b->-oo, - {1.14 

B-o n! 

S I {tf,} {nUl 'tT (C?, »V3I - li {«„}, S 

% f«fi{ (B)(C, 1) iTTsq- sr^f (s;KC. |>«f5frai | I 
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/(JC) ^ 'SIPgiT JTf I :- 


CO 

|ao+ £ (a» cQsrtx+bn sin nx)= S An{x). 

fl -1 

,^T «Nt (1.2) ^ I 


( 1 . 2 ) 


r n(Jbn cos nx—a„ sin nx)= S nB^ix) 

a-l 


(1.3) 


ftarii 




' ■' on' 

E n{An cos nx+fc« sin nx)= 2 «24 b(x), 


(1.4) 


™ «* ( 1.3) ift ^ «'<' * ' '* * ify* *3 ’=' ^ 

iraf4 f«4!T ^ ^47 ^ 311^^ ^ ' 

wjfiTJST 'Btfpn: ^'t- ( 1 . 4) % T^f W 3r^»I {nAnix)) ‘ *1^ 

3f^»T” ^ ^1 1 ' 

¥%5nff m :- 

^f)=/(x+r)-/(x-0-^ 


4>(f)= (‘ W«)l 

So 


, " r cos rt 


'i- 2. Sl??n5 *lf— ^ i M' 

% fas ^ 





®|?qT5T atisPJT 
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stiW A. irf? 

(i3gV)’ 

^ fix) ^ (B) 1 1 

'litfon: ^ ^ sfftH qt ^ 5f%?r b ?mlqfr fejir :— 

sitW B nft 

|j^(«)l (2.2) 

?ft f(x) ^ '5^’n: ^oft s^f^xr ?re*i?ftir (B) 1 1 

s^ % qF< nT f qf ^3nTCT {jj^„^jc)} jpt (SKC, 1) %f5P| 

sRTTfer %JiT 'TOT ^SRT 1 1 ^ JT^f fin5i%fe?r ^ f'qifqcr ^ :— 

S|»HT 1. Hf? srfsTO (2.1) Tts^sz ^ cA 3T^ {n^»(:c)} ^ ^ 

(BXC,l)^tt V ' ';. 

r i ^ ^ '■ t'J-’ , 'I ' 

;2. qf? stRtTO (2.2) fJfsj ^ aRiPW {»<^*(:c)} ^ ^ 

(i»K<^l> ^3t |'r;;V::v;-;^ 

3. sr^rfiwvj^— {ipsTfete sr^^Pi^ ^ atiTO^ai :— 
sptfeqiT 1. 

J w 

A{«, t) dt^o 
;?«Tqfe_|# stT'rT |— 

!>"•'> H:ii'-^1 



<nft% “Wift % 3rf5fT?rRV I 1 


« I r ^ 

Z — sin I ^0 . 
f-i n L Jo 


’ I J cos nt 


2 . 

5if«>;'l‘=j2‘tan //27 2n sin* tjl 
§iT 'Trt |— 


n 

nh{n,t)= Z r cos rt==--. 

r^i r«i 


,s;'' ! 

^ srn 


■■■;'■ ■ iv^ 


d r * f cos (r— i) f— cos (r+i)f )] 


= -£ f 1 f cos (r— i) r- 






^ [cos f/2-icos (M+t) f 1 

- , ■■■ 


d fcos t/2(l-^cosn0 , sin nt 
2sinr/2 2 


* I 


] 


mi- 


iStl \ ; 


nt W ‘'n cos' tjl sin m 


nM . 

-i cosec* r |2 (sm* -^]+ fsin ^72 ' + 


-n 




ioM 




tan't/2 2 sin* //2 J 2 


ftrW sfrrfiRiT ?PTPra ^ 1 1 

4. ar^p {n.4,(;c)} ^ (C, 1) 

{nAn{x)} ^ (C, 1) ct„ sn*^ fmr | :- 

'- ■ V ' I-'* ■ ■■■ 


it I 

1 fP 


«^»W= — ^ Mm) dt 


rt cos nt 


<4.1) 
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arpnr 

{nAn(x)} m (C, 1) ¥7F5rT an fT’IT fippf^RT ^ f*T Tit |- 

..-ij:(/(.4)m-.)}l;i^]a' 

:j* {fix+t)+fix-t)}h{n, t) dt 




TT . 


(4.2) 


h{n, t) dt (4.3) 

STT (4-3) ^ (2S/7r) % g«rT tlTT SITO T^WW (4.2) t ^Zlt <TT fT 

sncgTJTtI— 



TV*rf-%tT iftr % ?F5rtlT % t 
3F5rcr: wlfip 

arcITM {o, try t ?nTTn5nftlI (L) I tfsiT' ^ ' 
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5r«rt 

^ ^ it .w-itsn rt. ^ ™ fefw »« » p * . 

% 5R53 V ^ ^ 3ft ftWT ^TT HWT |- ^ . 

1 (*jLmf®*“ "* 2 sin» («f/2 1 A-t.o(n. (4.4] 

cr,= — <^(0 [-r-’~ nt^ \ 

5, 2 ^ 

(4.1) ««T (4.4)il«4CT M.(x)) »T (C, 1) CTiIRn-.W IWR.ftw*! 
f iRiT I :— 

,,_ -L J* 4(1) *4-<<l) 

_-Lr«o‘jV^‘* 

__a.jt‘“+f +n«o ”“■^<'<+<'(1) 

iW IJo iiin J si ^ 

_ j. r 2 (j,-f4+/ii+o(iy »n^, 

3r J, ^ r rr 

y;S>»« Stw 

^ vSTW r<8. ; ; , , 

sri¥*^ (2.2) % ^i*5W>r %— 

^ '*'0 

^fn^: {2*2) ^ — 

=on). »3fr*^'ff n^oo' 
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55?!^ 

= (^) 0(l)-o(l)^ ^ ml n^oo. 

||^/)1* % «w^w ^— 

^ jrart I ^— 

1 f" V/.V sin ^r j. . wi'i 

r i 

^ a„ % spds (nAi^x)} % (B) (C, 1) ^ (BC)p ^ 

•^nFfqgr *p^ q f rn ro T cr«n sft^^r ^ r-i^Oiddi % *11% |— 


e-P 

tit ,KO 

- f r ^ sin nr 1 

1114-0(1) 

IT 

Jo t 

1 «_« nl 1 


1 

{«44t) 

sin (iP Sint) _ 

IT , 

lo t 

exp OKI -cos /)} 

» - \ - f 

,_L.I 

TT 

irM 

rv/^+r 1^ 

In/- ^nii^l * 

sin ip 

«p (2p 


1^: ^ fliret |- 


= i_ [Wj‘+M,+M«l+o(l). ^ o<a<m. 

TT-, '' ,; '•• ;' .„, V 

<lfx^5<T!{T (2.2) % €«r^ ^ K : 

vww: HIWPI 5WI (^-2) ^ 


(5.1) 


(5.1) 


I ® H J "" i t ios ip 

-o(l)+<» 


1-1;^ 
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?r»rT^ l\jit)\dt % frrarcirfvr t ?t*rT o<ct<0 1 1 ai^r .(5.1), (5.2), (5.3) ?r<rT 
(5-4) % sR!T9r I ftr 

(BC)p—o{\y, 5iff-5xff ;j-> 00 . 

W sritT 51^ 2 ^ 

i.a 6. siW 1 ^ 1 ip (2.2)^ 

sfi»5i3^ 3r«r4T I, (2.2) % ar?cr^cr ^^TTPrer srJrw 2, srW l pt ^<t | i 

<5515: 5f%5 2 # 5<J5I55TT fmqp % 515 srtflt 1 ?ft 5<?I&5 'p7fT:| ,1 


pr Stw t ST* STRo 5''o firSTT. STTS^TT^ nfw^. ST^^ifr TraiTftff f%?5- 

f^5 T€ < T, 5n 84 T? 5 ftyPT, ^ 4Tt ^ ^®ff 

fin? 55% fPT t 

1. p^F, 5te iT5o 55T ftTf?^f,"^*to^ P50 %?55 #56Ht5rtV'r932, 7, 252-256. 

2. 5^, ^o J?5o, ^o 50 q^o ^lfo, 1961, 16, 44^47. 

' .\:,i V' ■■ -, '■■ S'-' ■ ' 

3. feOTT#, fo ^o, ^ 5Kf anp q5i%5«, am5%ts, 1961, 414 551 415-416. 
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%st 5 ft%^?r sjepm 

(^ qc gqt fsTOR, f%ftRW[ fitirw «?«n 5 r, ^nft %| foeraq. 4 i<wai 
[!n«?r— *rrt 2, 1995] 

WTI ^ % WfKSJ-, ^IT, ark ir % 

jf#lf %‘1#0 700) ^ ^Pl i t^afkf ^«k g;^ 

% ^5# g ^» r % 5Pfk1%iiT ^ a«TT 10 srfcr^rrf 9.i4«»l*» # strtftRr feir i srlftt 
% aarr^ »tJl 4 k 41 t 10 uriP^ wief 

% %Rpr ^ f % ^5T spiPprf 41 4kik # wf Jf s?*tw«r i«p i»l[4'4n 4«ja|5f 

4 are^ % Wc 4 ^ aw w 4 Nfw % ^tlwr fm w i 

rr41 ?crTOTk*fl 4 it4fg*r ^4|gl 4k 9«4ki& §4 41 w’sksp 9^* 4+, 9sir<rtr 
Jr++++cr«ri >Trf t+4-+9rJnw rfs^afr ^r ^csr 9TJn w 
w ajwk^ Tff 4+, ws^q^' fr++ 4k W%94 4++++m i ^ kalk?r fwr 
991 14 ^ 9 g f k4 t 4 i54k9.i54kf 4k 954lrkl f 'q? 41 stw^crr h9% wwt 9i jpaika 
9 fk9 9941 9E9 99 4 1^99 9591^9 9^41 % 99^ 9T 144^ ^t41 | J 

Abstract 

ptr««ia«gi<»«i ^ndj of asce^ii^ aorta aad pBlmonary trmk in differ^ mamoiabr. 
By Keshaw Kumar, Department of Anatomy, Institute of Medical Scienks. Banaras 
Hindu University, Varanasi. 

Hearts of human, buffalo, pig, goat, dog, rabfcat and rat (IW of eadi) were 
procured from various sources. These mammals were of adult a^ .-^oup belonging 
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to different orders of class jpamnaall^, of , and 

trunk was taken immediately distal to their commencement to be preserved in 10% 
formal in solution. Paraffin blocks were prepared after processing and sections of 
10 micron thickness were cut with the help of rotary microtome. Sections were stai- 
ned with Orcein and Van Gieson’s picrofuchsin to compare density of elastic and 
collagen fibres respectiveiy in the layers of ascending norta and pulmonary trunk of 
mammals. 

Density el^^ic .^res^as%%©i)!^ved4|s^++iB tumc4^^ mQd|a^1rF + + in 
tunica adventitia and + in tunica intima of ascending aorta as well as pulmonary 
trunk in all the mammals while deniify of collagen fibres was observed +-(-+'4: in 
tunica adventitia, + + in tunica media where it was seen dispersed between smooth 
muscle fibres and + in tunica intima aorta as well os pulmonary trunk 

of all the mamn^lsr “ 

It was concluded that eiasdeity of ascending aorta and pulmonary trunk 
depends on the density of elastic fibres in their tunica medica and not an their size 
in the different mammals. ; : 

- V iraff J ffsrqsE*?* $ w, 

aftr #tT«r ^ f ^ 

rf% f Pb# iilr ar^^. ffTO 

3fk. ^ *ei f 

f'HT ^ ^TKT ^«rT arraarfk^ qtff *f stchw ^arf 
fann t arsinR ^armarr I 

t' W?T, f^T, W^»fr>?r t % 10b 

i|5t Ifar 700) «T^ I zr ?r«ft ?anra^ sfts'^anf ^ ^ ^ ^ 

WTif! (ars^) % ^ i 

1. fliNziT t% =ffr 

I ,r. !' ■■■' : 

2 . j#»ft5Tn^ 5^% 

3. f?TT 

S.-'' '#% 





5 1,35 

iTtf5»r trafrsf icwt^rft % ?r*5^'T f^r^i »rei 

10 srfaacT liTJf^a % Jr sTr^rsfra fsp^rr aar i snJrfaa % tnfea aan 
f%& a% *fH: "dafl Wif^PtaliT ^ a^uiaT % lO rrrf»ta nteil % Jrwa a?| ^laia 

% (sfcaTFT g?53flf % f^) a^ at4^ ar^aft % fa^) <1% feai 

w I aaT3^a ^a# ¥V airaai % atr^ ^ ?mt wf ^ sRJtRa i?a aft#»ra 

% aaea ^r fa?l5Tw Psar aai » aaPnf! ^ ^ar^r ^ an?aPca>, asa aar ai^ aal 
^ ^T?a afTt ^#T a^sff % aaca % ar^at^ sr%^ ta^ (?^f%a) % faa +, + + , 
+++. +-+- +4- ^asE f^ar aar aif+^w aaca aaf -j-^ + 4 afawa aa?a 
aa sr^fafea arrar at i aa^a fadsra qa ^ atw § f 

WfWTgWT 

1 • STcat^a aff^^raoft-— I ) 

sRarea a^^sff ar aa^ aaV ^aasiPrar % aafta ark a?a<?rft # 
aiarfta aw ^+raa-l,2) usaaw* Jf + +++ faa-1,2,4,5) afk an^raw' a + + -t- 
(^-4,5) arai aar i 

2. ^#r 2) 

artwila af|af «T aara a^?aaaTkaT % qafsa aaT ia^aWi ?‘a # 
ar^mf t 4-++4- (fat- 6), asaat' 1 +4- (faa— 3,(S| afta snjafct aw' a + 
(^— 3,<) arar aar i 

aaaa ^aa-ark'-if % t^afaa qttef cm a?ala(l ?'a; ^*1 ar^w' ,| tlwta 
aa aaca +^4.+ frar Scaifa a?^ an aafa +,+ + at (ftp'44.5,f^ assort 
t JTcar^a a^tf a?r taea +4.4-4- tk att w ^ t a a^^ aa aa^ ++.p (faa— 1.2,3, 
4,5,9) %aa arpakai aa' a am^a sfk ajla^atla! ^,srei^%’ia^aiian' aai-f 4- ai 
(fta-1,2,3,6) 

kiat at aaat 4a aarraf aaar ataa ^i aa saa*! sjat amka ait art 
4>ia aa fra^ ^ai | a fti aa aaat ar ataia at atari a«ra| ^ ^ akfa at (taa 
^rto*]) aatfa aaaia asaaa % akia at af i%a a atai % fafastr taasiftal t 
ttafaa i^tkf ttt a^atatt a’ai ataw ¥t at^rf tk 51T # aftfe Jf acafaa kpaai 
at at?f wff aai aaait aifr, asa aar apafta? awf a Scaita tk ata^ cPfti at 
aaca aa srsfa |, fa* aafaai afi ffttrttft^a ataai aai t^ffiftar a (J^aara m t 
ataia asa% a iitka iiaftat aar aca'tatt ? ? a? % ama a ai'w ati«aa 

aftara atta t aratrF fearfa, aqi fcaifa, aftzt ak kcpa fiata fcarfe apa tiaa ftaa 
fcaifa, aitst ^ra afta aaacia tk^a alt ala siti aiat a'Asia akaial a aaraar 
twt 1 1 
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asrh f ^ ?t arFfrftsp *(wm’ 

sfV ffWT t ^|5T >W5ft ^ I sTcr: 3T? I ^ ’?tarT5r spt-^n^ 

jfteil WT^TcT^ irsjr^Rf fTTT ft f5Tfir5T fr?ft 1 1 qaftst 'T^^ft’rft s'v 

?t^apt |5i^tt ?ft^ fTT arfe*!; jftet ^ 3r5r: ?rf tftjpfr H^afT | f% 

qsftEf ^“'^Tsirqf 'T^’Ttfct ?'5p ' ?t *1817^' ®st 55r7f if #1571 srfa^ wtet ft?ft | ^ 
77 f% ?r«ft <^H g ir< 7 l ^ TT ^7 trsM arm TaiftHTt vt nsmrvr* if srcm?7 mgsff ^ 
7757 ti=P 5 RR {++ + +) marcr: t?#Fsn r^srsftsr ^'t 75^^757 75 ir>rct ?’v aft 75715771 
% 7717 fttft I 1 5I57T57 TTfTlft 777 7f7 7177^ aft 7ft ftst | ^T ff f7fa;57T 7Tff57 
aft 7177 5^77 '77 l?7TI7t' if aft 7f77 | I 77Tf3:7 % f7^ ^TtW aft;g7f77 77t7t 77 
aft t(7f77 I3[7tef # 577T ft 7|7 ^ ^ 7r7tT ^ ^it | 73:?§.f7'5 Tft 77 7k 7r57t7 
ft'Tt sft ft tJ7Ff7 tisftet 757)57 777t 7t ftftt ft 7T5ft | a7fr7 fft ^Tt-ift 55r7SrTf?7t ^ 
i:i7r«7 <?7t7T aft 7P77tT’ ft 757 T57 75|3ff 77 7757 >:i 777RS (+ + -ftH-) I ' 

‘'ft7 qTtETt'’ ft 7f^r77 7'7 f7 757157 77f77f 777, 7f 7 5|T7n: aft '|t5ft |, 7^ 75ft5r 
7|f ftTT I I 7T577 ft ftjftt 7t 777t 7T 757157 ft7T 77 777t-fTTT f%ft ^tft Tift 777 7T 
ftT77 anCcTT I 7 fai 77% 7f 7 TTanT 75 t 7T| 77 ft TTTt’ «57t7 |t7f % ^ qtr«7 
tiaikf sm ^ 77T5 aJT ^ift 5n7Tf77 f%7T 7T7T | 7k 7f 777 % ^7 % f75ft7 % 
777 SI7f57 ftTT aRT f77 % *T7l^t7 % 777 SRTt 7T7H7 77T ft 7T ftTT ^1% 577 aft 
anft %t aftt 3%7T ft 7% t f 7 7fI5 % %t7 % TSffrl' ft:? 757157 IpJTf jli 3rfira)77 
7757 (+-►++ ) # 7I7tW7JaT ftft | ft Tftt ^TTPcft % f7f%7 l?3fltt 77T ^afttTft 
?’7 ft t?P 51717 ftft I I 

q^7 Tiftkt STTTT aaTkft far sft 757T577T f7 STfrift^t 'l^ 

stTmm^aff % srfft 'atiTfirT ft 7757 f 771575 ^ ft^ 1 1 7S77|f % srfft 7T7i77 W7 
ft 757157 515=^ att 7757 757T57 777t % 71775 aft TftejIT aP® |ft f 7r77R 5f5rT f 
TTffe 7517 , 77, 575 , 77 ft, frtT, 757t7 ftk T^fT ft 7ff 51% ft7§7 C[7kt 7771 
aafttTft far % Tiart SITT | 75tft 757f77 f7?75rT ftlft I I ^7R 5#TaTf57t ft f%7't 
7t 757157 777t 5151 aPTlfel f%ft Tift 717T ^777 ^7 ftTlftTf^l l %751 TTaT 
7R15 (ftTir aft fttsif 77T 5fT aft 7f5f7) 7771 7571 | 77: 7f f7<%7 P}a»75rT | f7 
^'f%5ft 7t 577mft aft 757157 777t 77 7Ta;T5 77 577m5t % 717515 7t fftft5 aiW | 
7515 751%t TSTTtf ft 1%a51 5157157 75^71 a>T 7757 77 777^ 5151 5n7lf77 f«ft Tift 71% 
aPTJf 75 P 175 *7571^1 t 

f77 %T 7*577 %aiT7 (a5If77 5%%77) 77^ f71?f 77l'*757t75t f 7 aft 76777' 
ft 17 TTfTTt aft TRk %t fe?TT ft ftfft 71% %t7%7 7*f7ft % 77 ft 175*7571 TTlft 53511 
I I ft aft#%7 7^ 7S77 xT' ft ^77 TTf^^ai 717 5ragpff % 767 ++ 7757 ft f77f57 5fft 
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3im^ ^ rtan ^irn: mait " 

{^o 5 to ) 

(sric^—TTfS. 1994] 

mxm 

51^^ srq^ ^x^ % feq; 


Abstract 

On absolute Cesaro summabillty of ultrasbperical series. By Alok Yerma and 
Awanish Kumar Sao, Government Science P. G. College, Bilaspur (M. P.) 

The absolute Cesaro summability of the ultraspherical series was studied in 
detail by Kogbetliantz.t^l Later on some of his results were generalised by Obrech- 
In this paper some new results on the |c, a+ A] summability of the ultra- 
spherical series have been obtained in the case l>a>A, being the order of the 
ultraspherical polynomials involved. 

<f>) t s TT 0^<j>^2Tr, % fetr 


^«rT 


fiOs 


-L 

Itt 


E 



Pn (cos r)/(e', ^')d(j' 
I [sin* 0' sin* — 


2-X 


A>0 


(l.i.l) 


cos r=cos 9 cos P' 4-sin 0 sin 0 ' cos 


do'=sin 0'd0'd4,' 
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^*Tf cr«TT ¥Taft 


p‘^’, fJTJ:?rfiTfe?r 'rft»nf^?r fern |— 

06 

[l-2xz+z*p= 2? Z»P„ W.A>0 (1.1.2) 

H-.O 

\=i % r^riT >tofV (1.1,1) | 5r?% JTf A->0 ?f ;3[^ 

fe?t<^f»Tcflir ^'rft ^ ft ^Tcft I 

1 (X) 2 ^ 

lim -TT P» (cos 6)= — cos n#, n>l 
>i->o A » ^ n 


|ir ir| 5TT?r4T^ Pp 'P?r?r 

f(B', 4>') [sin’* e' sin® i<f>-4>')]^-^‘^ ('^•1-3) 

»?)%■ % 7^5 TT ?r*rT4i5r!TtJr (L) ^ aiPc 3r^€'^’>T ^^f(B, 4) 

% ?n^a’ mssT jrm ffri^^Tw^r qPciTTr^a | 


.. . mm+x) f f{0', 41 _ 

•''• ^ P(A)2it (sin r)®A ]c^ [sin® 6' sin® {4—4')k~^ 


(1.1.4) 


?rmsp«r ^ ^T«r srmr | f^r^r^JT qr ( 6 , 4 ) t 

r I 

(1.1.4) % 3T^?rTT (1-1.1) ^ ^oft Pr*?rf5tfecr ^ *r ftcft |— 


/(,$, 4)'-^ 


r(A) 

-TCilAirA) 


00 fir > (X) 

2 (/J+A) 1 f(r) (sin rf^ P„ (cos r) dr 

/l»0 J9 


= i A„ (1-1.5) 

9-0 

^ pTOt I 

4p(x)^r(p+i)x-p <pp(x),p^o 

W= ^) \l 4it) dt 

^0<<x)=‘4ix) 
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^«rT 


^ W, -l<p<() 


dP /'„«+^ 
drP 


(s. w)-s,M 


« ^ ^ I srVr 

rrm qiugJTisJ ^ ^sri^t ?f^5f^'i.Ta-T ^'t sfej^q- f^q-, | , 

s jcT sm ^T qr^nimr^ ^ofr ( m . , , ^-, ^ ^ ?f^;f^,r?rT % ^ 

^er^q- vr^iT q-f^rirf qfr ?srT7^r 1 1 - 

^ 5r%2T~r?r^ i 

5»^ ; 4>(r) (-n, 7i) t crfrq^ giHT =T. 3 r=f 

v=zJL. 2A-H 

’ l-fa+A~^’ 

(1 ferr^T arqr ^ ?rsn qfe 

<?](/)= |^J(r)| drmcQ [f»(A+i/j)-aj 

t^o, 1/2<A<1 % %(^i 
5ft ^oft (1.1.1) ¥«RRk \C, a+A[ | 4 - 

1.2 5i%q- ^Tq% % ^ ftn^Tf^rfsra- ^ftfq^iiff q>'r arr^^crr itnt_ 

S^ STTT «'A 3r|»q^|(n4-A) cos r)| % fc>i ^if n^f ^tsnfT JHsq ^ftra 
5ft A>0, ^r^lT P^O^ % 5f^c^ I 

fO (n*^^P) 0<r<57 % % t 


dP 

drP 


{s.<0]=< 


fnP+^-kK 


l^\rp^) 0 <r<n, 

, > 

-l+l + M^* J (1.2.1) 
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grirT ^«rT ^rraft 


^<r^TT, % f^rtr 'Trw ?rJTr?r t 

si (r)=0 (n*^-*)+ 0 (n-1) — 

1.3 srir?l 1 <p 1 ^TfrT • 

^ srra I ft> 

J Tf (^) . 

^(r) Pn (cos r) sm r dr 

=n <f>{r) (*)}-{* ^ W } 

x—cos r jc=cos r 

. 1 V- 

—XPh (cos r) j sin r dr 

.It r d d 

=„ j 4(r) [cos r — P„ (eos r)-- ^ P„+i (cos r) 

— X sin r Pa (cos r)] dr 

= jj ^{r) [(n+X) cos r ~ yT (cos r) 

J . d 

— A cos r ^ Pn (cos r)— (n+l + A) — 

/ (X) d \ 

[Pn+i (cos r)+(l+A) -jp jP,^.^ (cos r)— A(n+A) 

(X) (X) -I 

P^ (cos r) sin r+A* P„ (cos r) sin r d. 

a+X (“’f A f *+A ■. 

Pn (0= [ — [Sb (r) I ^(r) cos r dr 


( 2 . 2 ) 


^ f^cTT 
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J 7t 

a/a r dr 

d { 1 

J -ir a+^ 

0 

f TT a+X 

sin /" dr 

0 

a+X 

+^M In W^C'") sin /■ <fr 


=h+h+h^h+h+h, *TRT 




^n ('■)> ('■) it r) 


iF*w: fH^ifefecr # 5Tft k^ nn spt 

(X) X , d (X) 

T\ 




{nA„}, ^ (/z+A)Fa (cos r)> j , P« (cos r) j 

/ (X) \ 

^P, (cos r) j . 

51^ 57% % f^iT ?cPTT ?7rt^iT q^if>7r | % 


T 


. CL+^ . 

! T„ i<oo 


^#S«r*r ^ /* 77 ^^T7 577 

rTT (1) 

J ^ 4(r) S„^^ (r) dr 

“[fi+n 


(1.3.1) 


(1.3.2) 


h-l+h t, 7 T 7 T 


( 1 . 3 . 3 ) 



cr«n mart 


2 46 


ST? 

( 1 ) 

It i= 5«+i ('■)^('') 

J 0 

== [sl+i (r)(Pi(r)]’— f ^ sZi ir)0^(.r) dr 

m 

l2A+a lo 

r 

Q ^i-a ;.-2X-a ^8(X+i/2)-a 

0 ;.X-2a+3/2 I 

Q 7 ^X- 2 a+ 8 / 2 j 

0 jp|-X4-2-3/2J 

0 [„a-x-i; 2 ] 


ar? 


/. x-* - j' 5 ”z ir)^iir) dr 

r Clin fV ^ (2) 

""lio ~^JiJ 

=*=Vi-J-1 + /8-1’8*2* 

ri/n (2) 

4*1-1*1= J ^ ‘^n+1 (^ )^i(^ ) 

i l/fl 

0 («=^+> r»<>^+i<*)-«) dr 


(1.3.4) 


(1.3.5) 


( 1 . 3 . 6 ) 
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“»0 ^-3X+a-s;aj 

=0 {n«-^-i/*} (1.3.7) 


3rqT=^ ^ ^ I 


fV (2) 

).1.*.2= I “^n+l (^)^l(^) 

J lln 

r ^ 

= I 0 f-^sX-a ^3cX+i/s^~aj, 

Ji/n 


«=0 ;.X-.2a+5/|. j 

>— Q T^X— 2ct+6/2 CL X+2 cE.— 5/2j, 

K=0 


(1.3.8) 


3r??r t wftf w9t: ?WT^5nT ^ Tfcrr aftt srJrfii^ 2 swk ^ 'r 

I TT (1> 

Sn+i (r)^r) dr 

V 

/ OL+X \ a+X 

= [Hr)S^^ (r)j^ - 5^, (r)d^(r) 

-0 [n^-“] (1.3.9) 

(1.3.5), (1-3.7), (1.3.8) g«iT (1.3.9) 4;> tn: 

/,=0 [«’'-«] (1.3.10) 

I f% 7j, /*, J^, Is cfsn Is % /a % I STIT (1-3.10), ^ it 

^ I % (1-3.2) ?rcJT I 1 

W ?n:i 3^ fes it I 
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?rTsft 


t??ro 'n«tiT, f^»Tmr5?Tsr nforcT fw^»r, fifspir % srfe 

arrnTT srsBs ^ctt t W sitaT^ ^ thrift £f TrT»T?5Ta Ffrar i 

1. Bull. Calcutta Math. Soc. 1957, 49, 129-132. 

2- g^cTT, Annali di Matematica pura ed applicatn (IV), LIX, 179-188 

3. 5'=dT, ^0 tIo ?r«rr Trotir, jfto tr^-o, Scand, Mathematica. (ar^T^rJTTFagQ') 

4. ^talHUTfST, fo, Journ- Math. (9), 3, 107-187. 

5. 3TT^'’=^^T'S, qa-*, Rend, del Circolo Mat. di Palermo, 1936, 59, 266-287. 
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3Rqf T ff'STcr qi^ft 

qfW^ci q»T 

sr^q ?mT qr^T^n 

o 'V 

^ THTiR 3w?fsn7r ?i?«rpT, «rT^»p:-364 002 
[sn'^— 5, 1995] 

Hnt?! 

^ ^'Tlf sfVt Jr % T*fT5T sfw3 TRt % fJr^re ^ c3T5?«ir 

^ Jr 'Rf^rrn' % f^iq ?r*T?in’ ^rt 1 1 sot % f'TTTspT’n' % fJr^ 

swTT % TRrnrfJRs srk srt | sr^sp % artpr 8T'r% gor-?!'? 1 1 

^TiOTT 5pt ?r5ir Jr ■<<d+^ snpg^r srra’ ^ ^5 tt ’rsrr | ft? fJrq ^r^ffer 

ftr^ ^ ^?qpn<T f%irT ^rr ?r^ 1 1 fJr^ w«rT3r^'6’ % ?rT«r ^pflfsr^ 

Jr TT^rrirfJr^) arfrf^T Jr ^'^rtf^cr ^rr^ffer f»rsjt srT*?r ^?Fr 1 1 f^r Jr f 

Tpft ^OTTf^ Jr 'TT^ 1 1 

fj^rs’ ^ ^p' % I ^TTfirr smf ^x T^r pT% 

^ ^ frrn | i ^ ^^rTT^r JT stst^t wt>t 1 1 xx ^rr^nff Jr p fftra 

TTHt T’lfp'Tn 1 srmfirsp ^orwerr firm | i 

#?sOT Jr fiptr 'Tfts^T’Jr % 'rj^r^^^'r ^r n^rr % sr^ 'TT’^'rrrw stfa^frPwr vT 
I^TfiT Jr ?rifri^ ftrsst sr|ftr?r 'nrft Jr arfa^ ^enr | > 

Abstract 

Use of organo-clay for decolourizing the coloured waste water from textile indus- 
try. By Jugnu Bhatt and B. T. Bhalala, Central Salt and Ocean Chemistry Institute, 
Bhavnagar (Gujarat) 364 002. 
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5T2rT «TT5rT?rT 


Textile industry has been immensely developing for about last 50 years. As a 
result, coloured waste water discharged by Saree Dyeing and Printing units has 
become a serious problem to the environment because no technological system is 
available for the treatment of such effluents. There are various types of materials 
and techniques available to solve this problem, but each has its own merits and 
demerits. Keeping this in view, the use of organo-clay for such treatment is shown 
in the present investigation. Organo-clay can be obtained by interaction of clay 
with quaternary ammonium compound, Colourless waterflow is obtained by trea t- 
ment of the coloured waste water with this material. 

There are number of units of Saree Dyeing and Printing in Jetpur/Navagadh 
area of Saurashtra. These industrial units are considered to be the foremost in 
Gujarat. We have been successful on lab-scale in decolourizing the coloured waste 
water discharged by these units. 

Results of the research carried out in the Institute indicate that organo-clays 
are efficient in decolourizing the coloured effluent as compared to conventional 
adsorbents. 

mta: $ ^ |q' % ^T'nr qnft 

srsqar srcqfsrsp qsx | i tt'kt % wetp ntq" Jf sftT ^ | sfV 

% srqftrEH: 5Tr5tJTt Jr | fsrxr^ Jr w^r-sf^ % sr^qw ^ 

^?q-??r p I I sTf qor ^ 5xr 3r?r sr^qw qit qR?! % qfq isn 

^ w qq?qT % fqxrqrxq % qfqss sprcT qfr fqtiT i TnTq qiql (qf^rqf) qtt 
% fqq; fqRvfiirq, qfspq qrrqq, iqtfqq qrqsT, 

stifq srfeqrq qqqrt qneft | Jrfqtq qxfr qfarqrsff qtV srqql' srqqt 

qqfaut I I 

iq srqq qtr 9 q qfqqfqq fq^ qtr srfErwtqV % q:q Jf qqtq qfl^rrqf 

w ^ fqq qatqvrTqT Tt niT sTqtnf % qftflrrq qrl qrqqr 1 1 

3q qrrq % fatr fqq qfqqfqq qrr ^qqqtq fqrqr sTtar | qf qatsTd qifrfqqq qtfq^lr 
~ arq qpqgrqT qqR ^ qf 'STi'^arq ftrsst I qt sreq^a qqpff % 

■;:q) -sqaog ^9^ qiqnr | 1 


fqr'qqx fq^ar q q^fiar^a fqast % speq qtar qqr aqr fqsrffqq 

^qq % fqq stqrqqT q'rt; ■q^feqiT qtt % fsrq (Jr^^yqsrq) 

srqqrf qf 1 (^qqqq?q) fqsst % fqsr'q qil fiifTqq trqrqq fqfqqq ^fqq 



tTfW f fer TTjfV 


251 


% |iT Jf % ^ ^ qiFT 5 r %rr >i?Tr \ ^ % sn'^ iiffT^y 

ar?rrJT^ % ^ if >TTzrT irt ^ft ^'rirnr ^ ^rrlr stt i 

l^misFTS^r 5Tf^f«r?r (tT=^€iqiHT^| 

5r«rr fir0^f?R*r sif^isp#^: ??ik ^ «it i|^- 

t^TfoT fr 5 #f^ 5 T q;fdFTzr)T a'm miTTr ?ffeiw f'TTVfrf^rJiiT f%mFrrr ttrt W 

g;#FrsrffTcr f?rfJTf5rr cn-^l mu: *f % ^fTqriTT?r t?: sTTff sthti fjiK 

f^HT ^TlfT I 

W?T ERTJr5=r ^q- % ftr«rw t ii=q#iEtqiTi^?fV cT^tt ?T 2 iof^ % 

JTTsr a?ir?r; ^q^^Tpiiq sr?riqfr fqrqqq srqffr t?sRri5 % fTrsr<n ^ fef? 

i arqq-R q^ qigr nirr aft? sTfq frqr %q qq frsrqr ^r fqfqqq ^ 

^iqr qrnjr % firi^ q^T i ifq% qr? "yrTr? qrr grqr qqr qq' ^grqr qqr i f^Enf-q 
qrqqrq q^ ggqq % qi? w fqsst qrT qjqqi^ sht qqr i fq^'r % 

qf q ^'t srfsratqq; qrq# % ^q ^ 35^5 ferr qqr 1 

f q qqqfF^fr fq^ % (5^1^) ^ sfttfTfqq? q feq qJr qf|?nqf q;T 

qTqrftq fipqr qqr 1 srfgsftfqq qqt srfg^ftsq Jf qi^q ^qrfqq % fqq giq^E qqq 
% fqq qqq qqfw qr^ if srfaift^q qiqqt qfq?r qrar tt fqqrf q| 1 ftErffer 
afqqrqf % qi? q^fqcT iq«rqr 5^ ®Tqi qqr sftr ®t% q% fq«rq ^ 
ti^qtqq siTT qq-qts’fnr fqf?qq qnc% % fqq qqqtq qqr 1 arfqmsq ^ qiqr fqqiftq 
qr?^ % arqfqsq qq % qtq fqfqq arfqqftq^f qit qqq % ftrq fqqnqr qqi 1 q^q 
?qifqq qjx^ % qiq qit stht qqr sfk qq qfqm % feq fqqq f^qq ftRT qqr i 
qltF^rqq 'q^qr^qrf^ ?rKr qqqrF^q qff^ri^ q qqrsqCt trqtfqqq qifq^t # 
qqffqfq qjq^ % fqq[ qftsior q^ 1 

<ifT»in*r 5 i«TT fs[^HT 

=qTq 3 rfe?ftq^f % qrqip qqq qiq% % f^q; qq qftefrqff % qftqTq qR^t-l q 
qf^ 1 1 qf qqraT | % ^qtq srrfqsq qq % fqq qfajq fqq q^ ^^qq, qqq^q^ qqqfF^q 
fq^, qqq\qt[Tqi^ qTqffer fqqqt *r q^qq aror qqqq 90 

fqqq qiT | qq% tTiqq, 3ft snqrq ^ qf qjrqfftq fq^ I, qq^ q^qq qiqr ^q ^ 
fqj qiirq qqq 19 q^ qr | q^ qfqqlqq 85 afqqq ^qr | 1 trrqq # gqqr Jr 
r^qql^i^qq qqr t^qt'ft qR^fqq fq^ 90 fqqq qJr 3 rq qqrq qqq q q^Fsi^q qq qr^ 
■^qfqftq q'r;^ Sf ’urqqq 1 1 qfer q^ qqqq qi q^rq qqq 90 fqqs qr | qt qq^ 
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ar^rr warran 


arfHrwt'sr'JT q[=?^€t(ttrix 5r«TT t3[5T?ft^ ^T^ffecr 3^ ^ar^rr t 5r3TW»r 1/5 ^ 1 ?rR'^t 

1 ^ q-^lsToff % tFcittit ?crr^ | srFsr^fti^or Jrfarjn grro- q-^ arrsTTfra- 1 1 

gTTWt-1 

arfawtqt qrqfqnlf qq ?rqq 
(tq arfg^ftqoT 5T q%?rrr ^x) 


qrq^ qqq 

Fqqj if' 

qq^jfirqq: 
qriqfFqq Fqjsf 

ijqqfqt 

5PT5ffF?q Fqeft 


qFspq F^qr 

|8TT 3piqq 

2 

76.30 

68 82 

37.40 

10.30 

4 

78.45 

71.36 

43.00 

11.60 

7 

81.00 

76.80 

48.40 

13.10 

10 

83.10 

76.10 

52.20 

14.70 

15 

84.10 

80.90 

55.20 

16.15 

30 

86.00 

81.50 

60.30 

17.00 

60 

90.00 

83.00 

67.70 

17.80 

90 

90.60 

83.25 

73.60 

18.05 

120 

90.30 

82.30 

76.40 

18.05 

150 

88.90 

82.60 

79.70 

17.95 

170 

88.00 

82.30 

81.10 

17.60 

19 qojT 

87.10 

79.60 

85.60 

17.80 


arfsrsitqw % qcqtfq^T ^T ST^qT^ % fartr iqiq^ ?rqq ^ sriq^Rt 

I I STrEr^ffqor s[ft srfsrsftq^ % arSTiiff ^ qwfqcT I I qiT^ffsar % 

^iq 6 fqfqa srFywiq^i^ fqfq;q qiwr if srFsr^fiqor-srqsT % flrq; snftq^rrarT ?crq q'^ F^p^ 
q^ qflST'irf % qr^w rq qTqifV-2 if qfqar | 1 irq^sfqqq qqt qqqVeff qiT^fecr fq^ ^'t 
?rfrq Fq>q qir qJTsfq qqr fqq qFqqtq^jlf ^ qi^T gqqr Icr qqr Fqi |qt 
qfqqfq^ff q,5 ^ qFqsfrq^ qq ^x ^ sqrqT qirqsTq 1 1 qr^^ft-l if qf'qcr 5i«q 
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•«ft ^ jfe: ^ I ft? ^^ftcr fir^ arf^fti^^f ^ 

55RT if ft%isr ^ ^ 5|?PTssT*r 1 1 


3rfe5fti?tir t *TraT st^ti^ 
(■dr srftr^ft'sf'iT wnr jrft^R? ctt) 


arfejiftft 

3>t 

m^l 

100 fw^o 

3ft?ZT 

^T^ft3 

ftrs^ 

q3?ftqV 

4!I3fF3cI 

ftrssl 

N 

f?5f>3r3 

«T3tF?3 

S 

^5r3r3t 

f*?3St 


0.2 

53.9 

80.9 

77.4 

20.0 

30.7 

36.9 

0.3 

86.5 

96.0 

97.5 

18.8 

24.4 

48.5 

0.5 

97.8 

95.7 

98.6 

19.6 

20.4 

64.6 

0.7 

97.8 

96.0 

98.9 

31.2 

26.9 

81.2 

0.9 

98.0 

98.4 

98.3 

23.4 

21.9 

90.8 

1.1 

97.8 

99.8 

98.4 

19.0 

14.6 

94.9 


^ irrar ft’ST’n^ «ft 1 

W 55f5ft^ ^ t €r^ ^ t*TTt sttI Harw % ?rprT^r TJrfVlt^raT % ftrtr 
vik 55T^Tc^ 3Ti3n?r ^ ^ ft? ^ snrtw^rT % ?crT tt 

#ziK # ’ll cr«?T qJT^'ft ftrc^ qr^ q?T t»t |T ^ ^itrt 

'F'PhffJT I I 


f5RRn'-5Tm 

anrftisj ^tk % OT^rssr % ftrc[ |Jt f^^T?r 53?rET?55r fsT^s#, # 35 ^ % 

arTKiitr 1 1 f tr 53 ^ftsr q?Rq?T5r if TrT335f3 ar?T3 f?T3 % ftro; sf® tft T351 % ift 

-iTfiT.'Ct I I 
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i^^io %o 5i«n f o %o sftgrRra 
f^^xn, 5n?i^ fgwR xr^T fag raxr. {^o sro) 

[sricsr—sDT^r 2, 1995] 

5?r srr^ t snsTf^m^r ^ t jnsq- ^ sr^ftir ^Ffer^^rr, arxr^H 5 i«it 

^Tt5r % sr^iJi t*i ^ ?rT€NiK<»T 1 1 

Abstract 

On matrix snmmabiiity of orthonormal series. By S. K. Verma and U. K. 
Shrivastava, Department of Mathematics, Government Science College, Bilaspur 
(M. P.) 

In this paper we have generalized a theorem of Kantawala, Agrawal and Patel 
13] by using matrix means to orthonormal series. 

1 . 

XTRT fti [^a(x)] (n=0,i,2...) 3n«rf?ri4?r srarmt (ONS) | TJWfft 

^ 'Tftsrs 3r?tfvt5T (fl, b) *r Tfvmftrcr Ppitt aricrr | i p- sn^TJT^r ^'»fV 

^ Cn*nix) (1.1) 

«.o 

I ?rT^ Ca 3r?r5fV 1 1 

xTifTr «T'»rt (1.1) % nt srtftrij) jfm nw (T) hts=t Sn{x) a*!? t„{x) 

ar^T affiRT feiTT srrar | — 
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?f«rT 


S„(x)= Z CAW (1-2) 


h(x)’=Z a„,kSk(x) 

k-o 

5T|f T={an,k) ^ 3TTf%s3r % srfir^fsr 553 : | i 

00 

(i) Z^ |afl,jfci<c ?rJT??r n % f^rq | 

(ii) lim a„,/c=0 ?r»I 5 er * % f^q 

fl — »00 

n 

(iii) lim Z a„,^=l 

n—^ca 

^oft (1.1) (T) qiST gTTT S(x) ^ ^ttcTT | iffir 

lim tn(x)^s(x) 

^Pq+Pi+ ... +Pn 
Pn 

Pr=Pr^0, r<0 

mm ^r[2] 1 1 

2. gw 

ft ^ ?^TfeE83 % ^uft 

rt-i ^ 

% srffffff'T ^ ^i'te'41 srir?! ^ f^rs ^n(x) ^ift 

?fsp^*Tr % arj^TO ^ 1 1 



3rT«fM5r 
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srJm A : 


Po> 0 > Pn>^, npn= 0 (Pn) 

\Ux)\<,k(n=^ 0 , 1, 2...) 

p J \Sa{x)-Nn(x)\‘l 

J a 11=1 ^ 


=0(1) S !c,19.«9-* 

n.l 


^ q>2 er«n Nn{x) «^t msir | 


1 ** 

Nn ( x )= — r Pn - kn { x ) 
Pit k=o 


smr ^ ftr^ ^ ^ m4f^rT<»r f*FiTT 1 1 


srf3?5=g (2.1) ?r«rT 


^ I eft 


p f l^„W-fn(x)19 
J a »=i W 


=0(1) z ^ ?>2 

B-l 

Sir'll sr^tr sf) ^ftr % ftrq frn^f^ftrer ^i 5pft<T ^»t i 

(qrT% Slirzr) [t^tPl 7 ° 224 , -to 121 ] 

1TT5TT ft; [^,(;c)] 3rfcr?T5r (a, i) ^ ONS | !r!TT l'^«(*)l<Af 4iftft; a<x<b 
q-^2 5r«rT CiCj...c,...?f5J;T3ff 4 ;t ar^ ft ftr^ 



258 


3«rT 


2 |cn|?.n9-*< + oo 

n^i 

?r? f(x)eL^a, b) srP^frc^ | f3T?T% kTit ^fSJrrtT c„ aroTT^ft (4(x)) % srPcT tBr^iTT 
I cf«n 

ff! {£ 

5rf f B9 %^5r q cT«TT M qfT r>TWT fj^crr | i 
sr^ ^ ^qTffr 

■s'nW— ^n(^)= 2 ck^k(x)— S a„,^ sr(x) 

A-O r^o 

“ k\ ~ 2 C^^kix) 

>t“0 r«o k^o 


= <^k4>k{x)— Z Ckj>k(x) Z a, 


k-o 


r-k 


I «♦*(*) ( ,i “-r ) 


>51^ 


= Ck^k(,x) (1 ~A„,^) 


^nfk— 2 a« 
3-k 


sr^fij^ ^ ^Tir>r qr?: 
ri 


f knW tti{x)\9dx=^ \Z ci^k[x) {l — A^,i^\‘tdx 

* V a jfc—0 


2 \ck\nil-An,k)\tk1-* 



3n«fffTi4^ 
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sTcT: 

Jan-i « 


n-1 " A-i 

=/ 4 , ^ |ca| 9 A:?-* i 

^ i=l n=Jt 

fJTF^rtf 

fi 

J Crt^i ^ 

J 3 «=i n 

= 0 ( 1 ) 2 \ck\W-^ 
k-i 

sTflJr ^ ft i 

^o«dr5n'l»f 

sTT^r ^ ^iTTTt ^ sTTfr^JT ftin?T irfTl%?fi?rJi % *iFjri % stwst sf o aiKo 

q^ro qT=[g % 3ft Tn#55FT ftiiTT STT^RT 1 1 

1- ^Ft, ijr^TO %o A Treatise on Trigonometric Series Vol. I, Pergamon Press, 
Oxford. 1964. 

2. JTT 301 -, c^o fo, Arskrift 1919, 16 (2), 1-10. 

3. 5Ff2T^5iir, srtr^r^r cr«rT 9^5^, I. J- M., 1989. 31 (2), 155-153. 

4 . ^C5i55r sfto, P. M. P- 1913, 22, 113-19- 
f^rJiijiis, qo Trigonometric Series, Vol. U, Cambridge University Press- 1979- 


5 . 
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^ ^ (.X, y, z] 

TIHsft ^ cJ’SJt fhSTKt 

>^o <»n<?i'H +14!n^ (MdHi), (d^K 

[sTTO—irf 5, 1995] 

mxm 

sR^ xpTW VT 5^ ^ (x, y, z) j- f€?5T % vt *r 

STSftra spTStT 1 1 

Abstract 

Expansion of the polynomial set (;e, 3’, z) j “ terms of the Sister-Celine 

polynomials. By Ramji Singh P. G. Centre, Maharaja College, Arrah, and Rajesh 
Kumar Tiwary, D. N. College Mashaurhi (Patna), Bihar. 

The Fiain aim of this paper is to represent the polynomial set K 
terms of well known Sister-Celine Polynomials. Some interesting useful results have 
been obtained. 

1. fW qftoTW 

sj^ : ?rT?r I Pp 


^ M [n/«J W m]„-e^u-e,v 

(*» ^ ^ ^ Kl2n(*> (e2-|-Cj)v 

u— 0 v=0 /i=-0 
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r?Tf cr«TT 


imu 7))], 

KStO'. j))]„ _ 


K6io(^ J))]^ _(e^ 4, _ (g^ ^ e^)y [ ^ ~ (Qiift 7))]„ — (Cj -j- g^)t<— (gt + egjv 

[(^oOW^Jy 


[i-(Q40-,7))](„_g^y_c^v) [i-(e5(^ 7 ))]„ [i-(! 2«(/, ;•))], 


X 


(«— /z— 


(E^f ^ 2 ’' (£ 2 )“ (£,)” 

(n— e^w— e^v+A+l)! 


XF 


fACCi,'— «+A+ei«4-esV), A(c4;— n— A+CiM+tfjV— 1) ^ 

AV 4 ; 1 -(e,(i, j)) -n 4- e^u-i-etV), 

A*(<^4>1 — i.Qli{h /))~” + (Ci+C 6)“ + (^* + ^6)^); 

AHQ;i — ( fiiO', /))— «+«!«+ Cjv), 

A^CQ; 1 - (SioC/.;)) - n + (Ci+ ^4)1/ + (e^ + e3)v), 

A®(C'4;(Qii(/, j)) — n+(ci+^4)“+(^2+^a’')j 
A*(<^4;(24(i, /)) - n + «!« + ^2 v), 

A(C'«;(i-) -n+e^u+ e^v), aCQ; - « + CjM + e^v), 

A(^4J1 — (fe ) — ” + SiW+f 2 '’); 

(Fi)^ 


.C4 


( 1 . 1 ) 
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{^n* (X, y, 4 ^ 

=?«T<Tf% [3, (1-2)] Jf ?rr% 7^ 


[(QiaC^'s j))\fi _ g^v — 

MxS, i^\,i^e^v-e,u) 

^ MmMMIW' 

.. ii-(Q,(ij))ui -(Q.a. f))u[i-(Q,{i- m 
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^ 3Tfaw<V, 3 ttt^ (ri^sRi, srrgtH ((Bc) 

(^^qrq), 313702 

[artier— 22, 1995] 

TT«r?«rR ?fqr qiV^r qq % ^fq??iRi wq' 15 ^ fqfsfiR srr w 

snqr^r ^ | f3r?rq>T srqq if fqftiR 1 1 ?q if qq ?T|?q 

I qft ^qi «Tt3R qq; f^r qr^ft «ff qftfqcr qif 1 1 q^^cT: ^ ^qrqqq % ^Tiq ^rr 
TRf Ir ^ arqqY 5ft ^ 1 1 qrsr^qR % si^R^ff ^ 5# *f ftqq 

if srTpT-fqfqffcrr f s fqR | 1 qft fqf? 5 rqf qr %q>q qft fqirqmif 1 1 qiRfqR % 

Rfqffirqj sqq if ?rpqfq f?r 97 fqqmftqf q?t ^qf?q% 5nq || 1 1 

Abstract 

Mammals of Rajasthan. By Satish Kumar Sharma, Range Forest Officer^ 
Aravalli Afforestation Project, Jhadol (F.) Dist. Udapur (Raj.) Pin 313 702. 

The area of Rajasthan, its surrounding states and desert portion of Pakistan 
make a special type of habitat which has characteristic faunal diversity of its own 
kind. Rodents are the largest group in mammal fauna of this zone. Rodents of 
this zone can live on perfectly dry food with no water at all. All their body fluid is 
derived from metabolic water. The area of Aravallis and eastward to it has different 
types of faunal diversity. Large cats and deer are characteristic animals of this 
part. At present, as many as 97 mammalian species are known from the geogra- 
phical area of Rajasthan. 

^ snoft fsrfesTBT 5FT 6 
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f|irr5T!T ^rr srfEr^ ^ ^9f, srwFs'ftn wtct, 

^Fr?5rTfr q# sr^ i «TK5ft?r ^Pr^rr ^t stt^tt srTF<iT-?rg;^ 1 1 if 

^T5r?«rT?r % cf^ ^a', 'Tsttst % garw ^ ^rFfirFarcr 1 1 

aRT^T- q-fa-marr % ga ^ aftq F?«Ta qrr f-ara are' -ig's«P aaFtq a>T | aat aa^a 

^ Fa?a q^Fa qa | i 

arraVa qFafara Jf qFaaif aaaV am aai spim F^qa, ^fa^aiaV Fa^at, ?aT|a>a, 
atmaa, a^^ % a%q mFa ^F?r<5a mat mir 1 1 aF^F^aFaaf ^ ^ 

aaV ^ % aaar agf aa la mFaaf Jf ai^ | i 

mga aa ^ ma^aia % ^Fa^araV ^a % arPaaf a;: ^ a|f aF^a? ga ai^a % aFtSToft 
aa gaf «ftat%aT % arFairf an ^m-a>grT at Faar aar | i Tisr^aia t aa ga a?a 
ata a^^ra sfft aaat Fafa^a aT^am 1 1 Ira^ % faff aav^ % fajf ^aaat ata 
aFaara aa?: 1 1 af afa afaaat ma^aia Jf F?aa | aar ?a% at^a ?Fa|Ta ^ at | 
Fa?att I Faaa'tf aara ara at a?a mPaal aft aar^ Jr at-ara a aar 1 1 5a aaia % 29 
Faaa | Faa^ faaa 1 4 , 1 5, 1 6 tja 17 fa%a ak Jt a^a arFaaf fa ari^fa^ a^aar # am 
% Fa^ a 5 r If 1 1 atat^a % ara araataiar % aF^aa Jf =|;|f aar ^ gam fa ataa m 
faara 1 1 aaaga Fa% % at^ afa Jr gar^ aaa m ftraiJrsia ata % araia ^ F^JarJ: aa 
aai fm | FaaJf F|?g fa gaaaraf aft ara^ ataa I ara araia % aFtaaf ^ 

gam aft ar|T aar 1 1 ^mrra ataf ^ mfaar maar % arraa aama ar^ |f 1 1 

a%arT%^ ^mfaa ar aar^ | 1 ?f|t gam aaraf spT aFaara | Far arF^a-faFa^ai Jr 
araaaR w ata aaraira 1 1 

aaga aa Jf aaaant FaFamrr arr Farar aar 1 1 araama % acraarFaaf 

mmat ara maarat aar aa^'i, maarat am argat*], aamaPi, afta aar arati^i, 
fatatr®!, aarat®-''!, aaaPi, a|a,:ftM, arar am atatP®], arlai^i, a^ar^ra'^^^^, aaJratt^i. 
aT|ti“i, Fa| am aatri®i, Fa?|iP®J, aiata^’, FaaRtt^i, Faqrat^*®! arFa % maf Jt 
Faaar 1 1 araama, fa^aara aFaaat Jf Famr ma % tFaaaia % ataf a^ sft aaaa^*~ r 
^r aria aRR a|cga 1 1 


maaa fa aa^t aiFaTaafam : 

aaraat aaaarar arafaia aft at aama mat tf afsat | 1 sraraat aaaaiar % 
aF?aa Jf gca ara tFaaara 'tar | am ga Jf as' -gea ama 1 1 aaiaat fftaarm fa 
gaf g-ara Jf a^s aa 1 1 aftaat a-ara ^ g^a aa # aaf fa aaf Jf ta % atJr aaaaFa- 
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7.4.33 U. bengalensis Indian Fox 
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fq-^q- | qqf iT % ^^TTtTTgf | I t iFTSRIT 

fecT^ f*r 5 r% 1 1 
grsqJT’T srfetT : 

FFaq'srrfcff ^r^affact f-.^i asc^'i Traf ^ sr^ftrfi sfra araar ^ 

#2ITT ^ ’ll I 1 ^’Ti' % STTH-Tie % f?r^T# rT3 3fTF?^I?fT nTT%aT, ^STT^t. aiTfrsir 
srife sTTFcTtiF t?r g-rar, ^ e , ^ganr, ^rie, ^grm srrF? fr 

^ 5[iaTTf\ tT^r? i Fg’^iN vrsiiKn^i ?r n'n^T Fw^f ^ ^n^fTR 

^TiftJT f%m w 1 1 

ci«n 

Jf Fjt^% sirFoim ^r arr'a'i l t srarfirer ?! 1 1 ^ 

t iTTcT ftcTT I F^ Ttfs ^'t). F^Fi'^^t (^tmr?? q# gji) TPr^m^ % ?r^Fa^ 
at ^aat aa 1 1 Fa?^! w Er5'5aT a agt 7iar -gTa 1 1 ati FgF?aa> (Large Cats) t 
aia aar afar aaara ^ ara ara 1 1 mEt Facaar (Lesser Cats) ^ aFa fa?at af^a 
aa 6 aaifirat aama ^ axa i i aaai aa, ^ar aa aa ^t:aT^ aiFaaf % ata ^ ^ttr, 
arfatt ak ?aftt at aft FaFaaar % ar^r aia 1 1 

TTaTPaia ?f ^aaarftaf aa 

^fara t asat. aaaaiFt. aFt^a, ^at aa ^aamfi m afa ?^at aal it ?aa- 
arfraf aa aa ft ^ar | faa at: a a^a aaraat ^t 1 1 Tia^ara % aFsaat aa 

^ att: aaa aa t ara a^ar afaraa a Faaat at aF^a ata ar^ fajita?, 
attar, aat, ToiircatT, arFiat, ^^57. ara^E aif % aa ttaf it stfatiart: Faaa'a a aat 1 1 
aoraiatt: (aaTtarat^t;) qa aFt^^r (jrag^) if gia aFr^'raarii arFt | 1 aFaat araaara 
^ ^at ara araTai (jaartt aa aia) fiaatra, araafr. wa, arar antr, aa?ata. 

araat^ati srrtta. aaaaaf, atar. aFTaraa, aaiaa itiFr aag anw aaar ^ Faaa a 1 laar 
Faaat: ar^ % Fa^ aearata araat a aag-aas Faaa?: Efat’ aaara Fa^f ^aiara arar a 
‘ftraat: atat’ aift 1 1 ara at arsar aatr, atarr, aiaa^r, agaaiat, aarfr, aaTg(ar5;aT), 
ataatET, arf^aarr, arar (artra), aaaa^a aif?aaf Faa;Ta stFaar as'r ar aaar 1 1 ia% 
affat % ara ^ ara asa ar arFaa ^ar aa% ara a |t aa aaia % aiat aa agaraa 
an a%a artar 1 1 aa^ it maRt f’aFt aar aaaT Jr atta aa'r aagt st; a^a Fmart 
snFaar aat ft | 1 aa aaa ftraat aa aaa aaf % ataa a ^r ar 1 a.a: trar ara 
^sTT % aar Trafara % FaaaT & ataa att ^aarra fa.ar ata a 1 ai|iTT atsn^ 
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5!IRr ffU'TT srfg^ ^ t I STT^T^ff if ^fsT ^T»Tra ^ 

^ 1 4 -|t 3r^ ^ ^?|3rT |3TT | i eft srw sreJT'er it 1 1 

ferr ^ arfirs^ ^r ^er f^r^fiT isn 1 1 %f^T srp erem if t| ^riTT 1 1 
3 w»n?r t ?er ^rffcr # ^irr?T >Tf7’4’*i't TTsrfsrm 4ft aftT 1 1 Tft'^jft ^T5r?s!n?r t 

4)rqft fir77r srr ^^ft Ir 4>Tr it 77 t 1 1 «rt ^fsTiift Tisr^sTTfr 4?t ®tf 

Sr? 57^ ^ 4>rqft 4>7 it =7'Tr 1 1 ^it ^r^r af 75 ft f ^ 9 pt | 1 7ft:?4>T Jr eft7 cTtt ermfmsft- 
5 ^ 7 Tor^FTtt 4?t gtf 4 ?T 5fjr5ft ffrr eT7^7 ermfe 4?t aftr | 1 7 r 5 T<ift Tisr^TFr t 

^475^ ?f7r7 t 7f 7fift t ft-^rafT 7r sr? f?r% it% % 4itf ef%ar nit 1 1 

^fsroft TT^f^iar Jf STTstsr, aftsfi, stctt^^?, srft^Tas, eftarmerr % ^ t ^sft 
HfiT-ftr^rsTt f^^rdt 7t i ef^r^ar: sr 7 ^ feiTHeft |f wtcfT^RT if eftftcr it nf 

1 1 ^5r75rr7 4;r nt 7T3r?7T5T if 'fTR't r^ariTT fsrr 1 1 ^fseoft 7 ^ 577 ^ if 7f 7|er 

«5j 77r| I ^RfT'Tt Tr7a7r4 % ?473e: fsrir if 4;t ^ir 'kst enaiR (^) ^77?rm, 

f<i#^r, 3TRf 7?t, sr^er^R, anfe if 1930 % srR-qRerTJ 3fa:f%5rR 7|erT7er 
% weTR srr^ 1 1 f ^a' ^ srrfaTTeft aft7 ^f%?rT7(5rR7T77r)^ir ^^if Rtr srmt 
‘uaarr’ 4?r f^a* 'Tt 4)Ta | sft ^^fferR % aaRr 7RT | 1 7^7R if sm^tfr 

77 STTt aTT ^rift Hit f«fWT I I it HTTHT | 7| H^raHR HTt jftHH % ST^enT 

»E^ Tir H?5r% % tHHT it I HliTR if ft# %t H®TT # ^ft % HTIT |f|ll932 

^ srrars 5TriftF7%7?r «ft H^eftn % fnaT % 4ReTHT«r th ela ir trsp f^HrarTH ft® w 

# tsT^R Txmj ar 1 ef^Rar: 7f Op# naift % ^?T4!r anar ^ H'Htf r 7 |rt *tt 1 
HJHH ftaa # 19 30 % ?5r4> if afsmft TraRiH if 4>f ^hrt sttht 1 1 1932 if sra- 
4)lfe7T HR % 7R sftHfftH % fTcTT# % aftH HTHH #7# 47 f?T477: f^I^T 7T I 4?TarT 

f%4>rai ft aft arrf atfa if Fnar^ | 7 t? 5 if, F7%74i7: hFhh# 7T7?7r if ^ 7 # 

4RHctT RT7T | I #7717 ^51# f7f%f if f77at | I #7T, #77 7# tT7 7T7 71% ^7f 
7^ #F77 I I 7i77# TT7?7T7 4 17 ffTTt %t a^lFa-aFa I I f ® 777Rn7t %t StfTR 
%7 HHff 7 17 71 7rFt Ff7r7 |7r I I 77tF77 3717177 77R®lF37 S77t if F7771 | 7t 
771 SiFaUH 7R7 73t ^ F777t | I 

fr?.T7 7^ 71 Hlf Tt7f717 if '7% | TTf^ 7f%7# 7T7a7i7 if 17# HHFaaOl f ® 
^1171 it I 1 % 71# ^57 #77 7,|7 #77-7177 4R %7 f 771 HRI 71 7f 

^ I I 771777 ^ 771 f 71 77 17% #77 # 3n7R4!7T ^ft 41771 | I #f ®1% 71% 
TTHRf 7T7: 7# wai 7 >5% | I “RIr 77” 7777 f7% % 771757 HT7 % 717 (14> 77^ 
% ft 717 I I Tr777R % 5717 F?7f % 7%^ 77f % 77717ft 47 7^171 | I 7.7 7117 71# 
717% iFsTTt (T7 7 F 44 # 5 # 717^717 if 3717 <|7> ff | 47'lF41 17 ^71 if 77547 7lf% % 
4 
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^5fT, ^IfT. *r|3TT 3TT^ qt^ snt f fsTTO Jf ^T %^5r 
sn'^r ^5fT I ^ 5iini% wjt (^) »ft fir^ar 1 1 

% 5»rHT % 7T?r el’frq^T srrl^few ^rr^rq? srrw ^ trsp (Acacia nilotica 

sp, indica) Tq: «ft 'Tif »Tt| ^ 5r3n% % sririJTpJT anq-mlfJT srrar 1 1 

^T3r?2TR ir 5F»ft f?r5, ^r, iri?T sn^r itv qr^ n \ 

^ w fwur ^ ^ »i?r I Tf^snfsniT Jf ^rerr t 'K?| i € 

?rsJT qft gcJTtrr f^rs 1 1 ^r Tfs^sr ^itpt Jf sfr ^o qtTo ^ ^% ft% q 5 t 

^ 5 ^ ^ 1 1 s^rff^iRT tT-T^ qr ^r ^i% %i qii ?f^r»r 

Jf «ft ^mr 1 1 — 

ffmmfeif % arfer?^ ^ ^wpqr : 

fejT’", sn^T^r f^5TRr, snf? ??f5Tmftiff % fq^m srt qinor 1 1 ^rkT 

srtf? qrt =^irt % f^r^ ^cit | i ^rffirr qmg; m f^sn^rr 

^JTRT STTfTT | 1 ^f-3'^fort TR^^TTH €f Sf^-sitg^lfT ^ srq^T f^tr’T JT^c^ T^cft I 1 orIt ^ 
sTTffgq? ^ qijft % jpTT’ir ^ ^^srr, Jr T^sfr tt 

fJTwff qiT^TT I fsr^r^ T^-qi^rq^ srqRi w 1 1 sr^tq? ^frqr-^sff ir ^q^rw I 5 ^ 

3 i;| qE^ fq;?r qn^ f 1 fsr^ if anf^qx^t xrtitt qr^cT |, 

^^rafr if sTqtq r(# anqrxr % ^ttoi yr'si-ft 1 1 'q?t ^ hwit Tt% ^x ?f^- 
aFT m’tqJT ^xrqfr % q% if an^ 1 1 affqt qrr ft’ 9 arT¥ | ft? 

ara^r 'dcTT ?r|f | cr^n" ttct t Rf ?r|f 1 1 ^qjr: xfxxrq if m ^ ^ 

if xwi'^a' it q| 1 1 srg-; %.H if 3 R ar= 5 ^ % q>T Rqqr?? qft ^ 

fipqT arrm 1 1 ^3^ fn^ri^ ^ =arqqT?f t aT%^ fqfxTf^rrTTr? xr^xmcfT | fqx 

^q'f 1 5 rqr q'rqf | (?fq fqaifd ^Fnirsn q:x:eft |) 1 'qft) qtqt q:if^q: I 
argr: ■XTfa’ if % it^, ^ 3 x^ (5# qif^ t xrqq artq Tifq-qtq^ % ^^riar if 
5rq-?rT^x>JT ^qq'Y’ft qr^aT | 1 

ain fqqrxft ^ if ‘^^t’ q>T srqqrq | 1 ^ I 5 qqrq xffrrf^q aiqfg; qfn qq 14 qqq^ 
qfr ?rTgf§q> fsrqrK q^rtarq itcn 1 1 5W ?xr fqq gqf % |f fsiq^rq || qxfq fHq;^ ^t% | 1 
f?qqf % qqfTxrf ^ qq% % farir % qq qx> qq q|f Ffte^ qq q=B fq^iq ixq q 1 liq 
arq ftrqrrq qff qxrrq ?qq^q qft fewrqr qrqr | ?nFq> isr^itr qrr F^i^rq fq>qT aiiqi qxqr- 
fqq !> arr^ 1 qr^q qqq if qrf fq^T^ fqqxrx: qfqq, ■^qq, fqx:, %qt qiFq 5n5=qqT q^t 
xTR^ % ^fqjq qrq if ^q% qqrcq it qr% q< X ^g-qqra, qsfi <^q qiqqq 

qqrqr arrir arq i qfeqt qraraqrq t q>«Ttft qrqq> qrf^qrqt ?i^’ qq ©tht q?f? qxq I s 
qrqaft crq ?qrq if f® aiifqqf ;t& qiqT-afiqt arrfq qt afiq'ft, niaf, arq?q qrfe qTfarqt q^r 
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?rcft?r ^irf 


% spTW 5f %% I I ^igf^irr, hs, ?rt?fV sTTf? ^ft^r f^r^R | i fkfir?q' 

?ct»T5nf^ *lff ^TfcT^ff % 5fr*ff 5RT ^ "T?f? ^TR’ift 2 Jf 3ff% (T 

I I ^fsmT- TT 5 r?«TR Jf str: 3 nf?^T?ft ?f!n Tfjftfa-jrt ^r^ff % Jf ^ 

3rT»T I fsrair srtwt ^ | i sri’’?!' tt mi^ff ^ f 

f I 


¥T<oft 2 

r^f«r??r 5fr»ff >T?f? % ^ciTOTft 


??f?r£rTff m?r^ htit ^fr 

t T#? ^cfT t 

1 . 5p«r>«V 

2. 

3. nm, =^5T?r, ?r»ft ^n* 

^5rT f^or, %|i, f^RT, 

^?r»rr, ^sr^, ?srKTft?r, 

4. srw, 

^?T, 3fWt 

5. ?ft?r^R 

*?r«ft sr^f an^rir #■?: anf^mt nriftriri, artf? 

anfrPff ^ 1 1 

^ 5T %^5r ^ arPrg arR^ff «ft fwPflfR ^R’nf ^ 

JiRT aricTT I 1 ^5r ^ t^nf ^ 'jr ?rfr % ftrir stt® =|ff % *Ftef ^ ff'ft ^ ®rT^ 

1 1 ^ sni^ ^1 JTR^r cT^jpf % srra =q_| iitt arr^ 1 1 

*f ^ ^TR^T, TT^ ^I^5TT, ^T^sV t STfTT ^THT STtF? *rm ?rTt% I f3R% 
fTTS Ifit arr^ I 1 T^sff a^TT ^ R ^feoft ■^RT^^TH if ^ % 

cp^ ;j?rir srig; =^| f?iiT arrar | ci«n rt r % ^ S^^irt 

ancTT 1 1 ^cff % iTTs ^1 ^rFf Jf «r^5T =fff ^"t ^r^TTR 4>T^ % f^rir st* ferr 

^ar 1 1 f a: aitr Jf fsr qFa fwf irraTaflf ^ ^ arr^ | i aT? % afafRanEr 

% spRw m aRT arar 1 1 ?nat<ir Jf fa^ara | Op - afa asfR ®re aai^ % 
a^f ^ s % at ®T® a?^ ^ srrat | aar fRsr aaat 1 1 ?at axf af atar arar | 

fe af? 5fta^ atnrnr if ^ at a>>f a jptt araat axar 1 1 Fa^aF Tr^ar ^ ar^r at 
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3 r 7 5 r^fr TTRT STTOT 1 1 if ^iRT?^f % qr^ qt qf qj^qRfeqr 

5n^ qi% sftq 1 1 

Et^T:%S-RlTqr (q;f SRf qff I 1 q-;ci5 ’T^T^R if 

qfr q>|T ^TRT | ■?:§?T spt q?|T SfTaT |) iftST S'l^ tT sfVqffq | ST^T: qR irfq 

^ fqRrqr ^ fqqq Sf ^ gq, qrqqJT, =qf?fV snf? iffst q^gsff qff siq % qq ^ 1 % | g# 
qK |qiR sm rt 1 1 qfeoft q:ra?qR % Rjft'q aa’qf ^ feqra | fti 

fqqf X(Z! if ?ft% ®fe q^qf qfV ^ if | fqfqir sRf t qfq fqq^ % qtif qq 
qw 1 1 

qqrq : 

q|q qr snqR-gaTi: qq qq-fq^rq str ^qqsnfKqlf qq ^ snfqq'f q^m 
qr qqqi | i qtqf % sfqfqqqRf qf qq fqqr qRi qq:^ | i qqiqqf iqxdqq qrqrq 
^qn: ^ qfqqrq qqr q T^q qq qq«q % qrq l|q qr q^Tt | 1 qqlf ir 57T% crq 
^ iqf % qi% % qfqr qRT qif^q i qq% qn2qf gq q5Rqf if qqqiqq, fqsf , q 
q^ qir^T Ir^ 1 1 qq qqr % iq qir qq^, qqqq, qtqqT, qfqr, stq^, qTqr, qlraV, qq 
qR, qq^qr, qtq, qfqiqq qrf? qr qqf fqq ftqq qq:'^ | qifq qsq qiq qr% qtq'f qt 
qfqq fqqm q| 1 qiq qt qqqrsff q^ fqqqq iTqr qiFfir qqr q'Tqf % sf'jfqRTq't q'r |q 
fqqr qrqr qrf?^ i qqf qf qjg if qqf if ^qqq qf 3qq?qi ftqf qrf|^ qifq mqt qqq 
qiT qT|q q qrq i qfqq qq gfqqq, qqmq qqqr qq qi qiq qs qqqr qq ?q f^qr 
^ sRR qqqr qpqq frqr i 


f 5 l 5 iai- 5 rm 

irqq Ro fRq srqtq. qtqf qqqq fqqiq qFagq. sTt/ qqrqq qtqf, sff gqo 
qqirqr, qf qqi qfqfq, ql gqqq fqf qtqi qr fqqq qiqiqf | fq^ifir qiqqqR q Rq- 
qifqqf qq fq$rq qrqqtff qqqsa' q-^qrf 1 1 fqfqR qqqrqRf qr srrqt qqqr gFqqf if 
fqfqjq qrqqrq'f qfq? ^ qf I qq: qq fqqrq, qrqqqR qr t fq%q qrR'ff f fq-flq HR 
^fqqf qqqsq qqqtf i 


fq|?i 

1. qrqqtqf, qrqo qqr qq, r^o q"Te : JBNHS, 1982, 79 (3), 662-63. 

2. qqqrqt Rq® qqf qf^q, qrq® 'ff® ^ JBNHS, 1982, 79 (2), 408. 
qqqrqr, tiq« trqo -.Hornbill, 1980, 2 , 28. 
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SISiyJT^ 

SRTf? 

^Ts ^Msr, %q:s 

[ sTTCff — ^siif 31, 1995 j 

frnm 

8 fr^)f%^ ^5i?r % 3rrcT9=r, % fcr%-?T --s't g- 200 515 220 qt? 2 : cnT^c^ 
#7 CRT 5raT?fr ?TTT T>T>ITT Jf F,„ T $5107 |3TT 1 

sqTRTT amcTT^ sftrft st^tt snir €x TTiTfoiTr ife % sttetit qfT nl | ( 

Abstract 

An oscillographic study of the photosensitivity of the threshold potential. By 
Jagdish Prashad, Chemistry Department, Meerut Callege, Meerut. 

The threshold potential, in air at various gas pressures under ozonizer 
excitation has been found to be lowered under irradiation from a 200 watt 220 volt 
incandescent glass lamp and also under coloured lights. This has been accounted 
on the basis of positive Joshi effect — a photo-increase of the discharge current. 

3n>f5T % STStrUT ii fiTI 5fa^lT T Tf-TF fattg (D| 

^ % SRSrn % SrrcTTcT $|vfT (L) arfarsF flcTT |[J] 3Ta: n'los feTW 

^ ?r|TUTT ^ aTETEFT fFT TT| If fTfcIcT fenr TTF I 

% ar^crTer ^15 $ 'sfm'r ±/^i % s.'i iii”2 

^aftg %q;oi tfat ^ ^r^TcTr t sr^TfsTcT t^-i] ftTT ttf i 
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5r»T^?T srgr? 


firift (Hg) ^ ' % 5r?5?r ^Tifr ir ^ sfa^T^ t 

f^¥r^ F„ (D) sr^sTT. % 3i?crjfa’ f?*r^ Vm (L) ^r stt i 

arsfT ^6^^ crrg^ 7^ ^rw’T 15% ^«tt f^-r w 3% r 

srq^cT sr^Tur ^ 3 tt?% % 3t*t Jf m^rr sr^fsTfr |, fsT^r^r fjrsrh'iT 

^ 3r^5TT STT'Tr-ft 9jl£H ^ 353rf % SfTfeJT ?r fTcTT ^fffe ^5r ^T ^BT'O’ 'S^T^T ^g'^TT 
OT flcTr I ft cT^r HT5r sT^i?r % ftq ^ ?r%?fr5fl5r gftr | %h srf^cFqr sr^srr ^ jfe 

^ sTTf^ qf^.'^Tirf t |taV | ftqrJf ^Tf Jf ft'frq qt qniq q?Tqff qq srsirqq 
fq;irr qqr qr i qfq'iriqf ^ qqj? | ft %^5fV ft*rq ftrqftftfr nrq ^ | ; 

F„ (afg^TT) > Vm fti^) > F„ (hT^ht) > Vm (5^ar) 

50 m 500 anq% g-qr % ?rTq ftgqg tiTqr q qgfnq^r ^=5^ 

arrqftqf gfcqftg q^gr | q|fg gVo str® sft-* ^ gqq gt^snifl^rgr, 10* 
qrtfe qft, glqr % vfV gfir-Tg: q^ itgt 1 1 ftqFqg qr^-qr?: qr?r qr^T qsqjf % ^rw, f® 
STftqrrqlf qrr qV qsrq |qr i fsq gqq srrfft qq qsqrftrTg ^ gqq sriqF^qr q %q5r 
—Ai qF^qr +Ai qrr qr gsq gqqq q?fsRr sRTgl | i 

qq 315^5^3 Fqqq Vm (L) srTfq (D) % qsq F^qq ^qr | qq afsrqiR hrt 
w qffq^tqrq i^qi qrqTfq-qr itqr | q> %qq f^r FqFqBq aTTqF^ qq ftqr | i Fq;q«iq q^, 
5?qo qqjo qqqi qqf^qFq qresrFqqr gqr ^csfrqqlq ?:q t sw? q^^qt I (ql anq sfi qq qfll 
«r5r q?qqr q^qq^q q|l qr) i ^q qq qq; % ^ qfqq qrqr +A1 q^qT qj^qt 

I f qTFq5ftqi#q qsqqg qt qrijq, +A* q?t qf ftqrFqFq qq; qt'Tq q^criq | i 

qtq>Fqq qt qfqgqg Fq«rq qft afqqjR Jf qsi% qq, gqqqa’ +Ai ^ 

qr?Fg qrqf=T q?aF |, qq; FqFqsr Fqqq gq q|q% qq, qq;?q gqr ( gmi^qg: ) 
qqlq ^q q, qq qq; ^qrq qq® | qVq qrq ft qfqg cqFqg qrqr ft q;! qi^Fg gqiq 1 1 
qq;iq, +ai qcrqqrq'r q, qq;i?r qwq Fg^fqfqr fr | qqr Fq; g^qgq Fqqq qq, 
qqtFq fq q'Tqt t % qftq qirqq; gqq anqFg if qq qq; ^i^rq qtf qq;gT | i t 

qFqq'i^gr qr qqrqt Fqqq (V—V^) w qrq qtqf qqqqrqt it q? qrqr | i 

Vm (D) q aqq % Fqqq'f qq, qqm q;T ^rq | qq q'q % sriqiqt ^t gicsrFqq; gqr 
q^grqqtq ^q % qqq q;qqr, Fqqq fqJf f® q;r qq^qq Jr qrqv # qr^Fg Jr ^qg: Fqgiqq 
it qrgr 1 1 fq q«-q, fg qgqqiqf qq;rq qq sfFgq qr qFqqtqt q;rq, Fq^ggq Fqqqt qq 
W% gtt qqrq ^ ^qgr Jr, 3?®T | i fq _q;qq ^ qq I F^ qq; qjfggq qig % giq» 
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=i?T srnt^ ^ ??ft sTipiT ^ ^csF^rrair gtsT I I ft ^ cm?; ffin^r ?t 

STfeTT?^ ^t?fT I f? JTTTT STT^ffr ^ O?- tT<77 TT mm ?T Sr^TT?- t ^ 

q^ref 5> ?T ftm | 1 HT^wt 1 Jf T?>€T f^55f-f?g- 5R|?r I : 


HRoft 1 


aTTT % tr? qqj sr^m cf^f! 3=5^ fam ?t ststr 


1%qar qFcqq; 

sra?!"?: ^r 
aRT 3Tr?Fq 

c 

Sr^T^T m 

mq ^qq 

?T qqrq 

Vm (L) t q't% 

q^ 



f ® q^T 

F„ (L) qqr F„ 

(D) amim: 

qq q? ?T 

q|t 

% qt% 

ar^qFmq 

'' \ 


Vm (D) ^’TT 

q;=q qq 

r=a 

qtq qFa? j^q q,<? 

F (3r5?5Tqq) 


I ^ 
\ 

?T qqq fiai 1 

F (srgf^rqq) 

tr^ iTtfi qsqt 

qq TTC5 ?T 

irq IJ'B 

% 3;qq: 

sn^iq ^qt I 

qqq ^tai | 

q^rai | 


?t^f sr^rraf fw^rr sfF^rr aVTt % ^ stct fpir f? 'sr^f a? q^sr 

trq; ^reqiif, STT^fST? ?T |, f^r^PJ- ?T ®q5|TT 

^€T ^ffT I f? qrnf?TT)‘ srisrgw % sfFaqj ^ 1 n ^FsRnrt 5Tmf% gf«if 
% ^mlfiTqrf ’jx ww gTcfl | 1 

mjiiuT -I- HgTT g-fsT^ cmi (f?^®t?) ffttST % ^«i— A/'R 

qft5rd'’T % ^’’Rf: ®f5f ^ ^ ' srPH^rTH — %A» ^ sr^^^ra’q’ ?K?if ^ 

?fe ^ % trq'^sTnf, f*r%qF ^qrift 3it?fi cT?r frqr 8?iq3 ftFqflr, 

ar^rf^ V„ % ^ fq'JTq' *rV^ ms^Fq'? qrq % F^rq qt *^ 5 ^^ t ’ ^ 

?Fqq f^rqfrq srqrqf^ arFqfjpqr^ arqq sqiq ^ m |: (q) ^15 % qrq qqs^q 

(stt) qq^TT’jafF % qm qq^sq, (?j Fqf?^? qq arq^riw qqr (f) qlw qfqqm ?%- 

qsrq, srrqq ?r«rr sr^*ff % qrq 1 

^q^ %, arWq^ % (w) HTq qCt ftni I, W q?m % F^q (s) siqwqT 

I qjfrFqr arrqfe ?iq?nT ^ ^nrqq 52=^^ ^ 
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TOR 


^SJTrriTfT srrq-^i % ?T5T % Rtct, (srr) fejnf^fa- 1, ^ ft arfgsp 
I Firaar fi? irisTf^T ff*T^ arFg-?? ^ar 1 1 srq- =a, fat f^aTfaFa- % arra^T q-f, faiRf 
^ aa F?? ^ttrt a? arr^ |, 5a: + A* acanror # art-srr 1 1 a-? to +Ai % 

fa aara qrr -aara if asTf strrft fafr^a % asr 2f ^r^iaa aai’a af^a fncar ^ 1 

^ircTT-SHTfr 

fT-> tiao aafaf % garaf % fair ararft | 1 
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^ 5TTT m 

^^'tcrr 3fT*rf 

*rf’lt?T STEJI^fT, SI%?t) 

[ STTO— 5Tf 6, 1995 ] 

JT^gcT sri^ «PT fTicf ^ g5T?rT if srfe^ Sin'll ^ 

% TTTSiff STTT STTSTtPca' StJro^ ^'T t 1 

Abstract 

Approximation to a function by Norland means of its Fourier Jacobi series. By 
Manisba Sharma, Department of Mathematics, Vikram Uniwrsity, Vjjain (M. P.) 

The object of the present paper is to establish theorems under more general 
conditions than the known theorems based or 

1 . : 

(rmt I srtr?!? {sJ | i 

% {p„) rim f^sr 3r=^ff ^ sr^fnr I sfk fsr^ | ft>— 

Pn=Po+Pt+Pi+ +Pn. 

srpHT % sr^anr ^ ar^ffcr 

1 n 

P ^ Pv ^n-v 

^ VmS) 

1 ** 

=a=~- S pn-^V 

tfl 


(Kl) 



294 


iTrfV<!rT srrirf 


sTfsPir {tn} itcfr t sr^gnr {S„} ?pt insq - 1 arV^ {p„) 

4 JT goifsp I I 

?f«i»5r?fVir3i % f;Ti:;Tr^fefr |_ 

(1) i^Tcir^ tsB^sft^r^T, 3r^ /?„== -^ 

(2) %3rRl' 3rg- p„r=(^ ” 

2 - : 

iriJTT f%/ (x) ^'t| 1 3ft [-1, 1] 5f w jqjR TPcmfsTor | 

(l-xni+xf f{x)eL[-l, 1]; a>-l. /3>-l 

<x> ia fi) 

/(X)- 2; a„ P„ (X) (2.1) 

n“0 

(2/?+a+ff+l) /^(n-hl) i^(Ai+<x4“j84"l) 

«»- 2“+^+^ r(«+o+l) r’(n+/34-l) 

X {', { 1 (1 +^)^/(^) ^ (x) ix (2.2) 

afk P'“’ (^) !? 2 fjt«fV ?|<T? I I 

f(,^)={/(cos ^)-A} (sin ^/2)=““+i (cos ^/2)*^+i 
A ftsiT 3r=^ I I 

5 <<nC®J % ^wt 4 ft (N^ p„) ^ffirr^'tq-erT % f?rq frrrflri%fea- srifir ftrs 4 ft— 

sr^ A— zrf? {j»„} «r’^S'>rT?iT 4 r ?TsrT arprtr 5 r 4 )T 4 : | Pp 


fl 

z 


Pk 


|j'(2a+a)l» log K 


(-la— 

\ n(2a+i))» 


(2.3) 
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a WTT I sftT 




s- 

» 


^(2a4‘l)/2 

Pfl 


<00 


«<)-£ [F(.m-o (-g^,) 

3lff t-^0 


(2.4) 

: 2.5) 


^ sfnft x=l «T^ NiPn) ?f^^5T)5T ^tifT A ^JIT, —' Ka<i; ^>— i 

sfk srfe'ft^r srfs^yar (antipole condition) 

I ^ (l+x)<2^-=>'* j/(*)|dx<oc (2.6) 

b 54?filT 15 ^ ^ I 

^ JT^JT fes ftjqt I ! 

sr^ B : irft {Pn} cim st^sp^t ar^fpir ^ gwfap | 

m=0 ( P(yr' -) ^ ^ ^^0 (2-7) 

(2.4) wfk (2.6) ^ ^ cf) sfiift (2.1) JC"®! Tt 1 sftr 

^Tt^T A ^4T, d? 

—iKa<i, ^>—i. 


qf? trim ^ ^?T% ^ sitR ^ 3jEiiir?r sp^ d fner frar | arfefr^cr 

siftriFsr 


j Pk 

^ .K<2a+3W2 


=0 


p« 

;j(Sa+l)(! 



(3.8) 


^ d ^?4d»T'%irT 1 1 

qpjji*] ^ fjppjifirfeci RJr4 f?rs ftrtrr 



296 


iTJftWT 


Sr^iT C : qf? U ^W3ff ^T ETHTcW^F, sr^s'^TT^T STf^iTT | cf^T 

{„-(2a+i);2 p^ ^ |_ 

P(l/0} (2.9) 

irfe (2.6) eft sr<jft (2.1) JC=1 '^^{N^Pn) ?f^5rHtJT ft»ft 3ft^3Tt»r 

A ?>’fT I 

^rff — ^> — ^■ 

|Tr ftfPitF^eT sriiEr f«5 : 


sr%!T_jTRr {;?„} ^TferFr^ H^iTTsft 5Br sr^rcir^, 3r5a)>T | , {n-^°-*^P p(Mty 

1 1 

P(l/0}, P> 1 (3.0) 

STff 8 qsp STfTTeJT^ f?2R:r?> I I 
5ft 

f„(l)-/(l)=max {o(n-«+i/*> '/>-«+ o(no-i-'2)} 

'5r|t — 3r|t t„ #^^t oft {NiPn) 1 1 


3. : 

f JT Fii?r srJrfq-wsff qrr ^'rift’r srifii fes |r sp^ff i 
5l%fir^T 1 : JTTq'T a 5T«n jS qiF?qer ^I55rf?^ I sftT c ar=^K | n-^oo eft 


(a, Pi 

-* it 


(cos 0)=|^ 


'o(/j®) o<e<c/n 


(3.1) 


%jnPi I 


slTtfim 2 : nFs a> — 1 , j 3 > — 1 , c/n^0^z-cfn 

p‘“’ (cos u (6) [cos |^n + °±| . ±^ ^ (3-2) 

5Ilf 

u(0)—lj‘</TT (sin ^/2)-<®“+’> (cos 0/2)-‘*P+^>; x=— (a+J) z/2 
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^<T>TfTT % 1%Jr lif 

I 

ST^fqiPT 3 : TT ^ f% 


^ 2a+i®+^ ^ <a+i, P) 

\(^)= S t Xn-kPn-k (COS j>) 


^Tfr 


^n k=Q 


^ 2-a-fi~i r(n + a+P+2)^ 2-<»-?-i ,, 

> n, __ , /> . . — = 7“: — • « 


5r|T 


J'(a+ 1) A«-'-j3+l at-1) 

iVn (^) = 0 
l/n<^<A— 1/n. 

7V„ (<^)= 1/Pb 0[n‘*«+i)/" P(l/^)/(sin ^/2)<2“+3);2 (cos ^/2)t2^+i)/2 


^ ffTcT I 

’?(0= f t d^=0(pa«^*)P P{l/0> 


(3.3) 


+0[«'2«-^>'V(sin ^/2)<^“+*’'2 (cos ^/2)'2^w>'2] 

(3.4) 

srirfiWT 4 : 


J" (cos |/(cos 1 CO 

(3.5 

p" l/(-coJt)-v41dr=0 (1) 

(3.6) 

gccTT 1 


5 : af5ia?sr (3.0) 


j* 1 i!’(^)|^i^=o(f<«+»'2'«®+l'^>^) 

(3.7) 
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THtisTT WJTT 


3T?r; 

£ 1 Fi4>) 1 p(m 

= ^ ^“+3'2 12(^)j* +0 [‘ ^‘2a+i)y2 I Tii^) I 

?r»TT^5rfr %) 

=1 ^a^■3^2 <5(^(a+i/2)^ ^(1/^) ]* + ^(2a+»/2 

=0(/<“+5'2>+<“+i'2>/' P(l/l))+oj‘ ^fa+i/a)/- P(l/^) d^ 

= 0(i(“+3/2)+(a+i/2)ii P(l/<)) 

=j‘ I F(f^) I 1 m 1 

f* 1 F{4,) 1 rf,^ = C>(ft«+3/2)+{a+i/2)/.) 

J 0 

4. sr^n : 

ufar x=(l) T^: ’sf' c'l s„ ^ arffe^ ifr’T'B^r | aft % st^^tr — 


S„ (l)=2“+^"' aJ’' (sin ^/2)2a+i (cos ^/2)®^+i 
J 0 

X/ (cos ^) (cos ^) 

.S„ ( 1 ) - ^ A„ f" (sin ^/2)2“+i (cos ^/2)*a+i F(i) 

J 0 


(3.7) 


P,/“+». /*> (cos 


(4.1) 
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(2.1) Sf>T mm tn fr 


tn^’^ 2* PkSn^ki^) 

J^n /f-o 


ST^: 


1 ” o (a+i P) 

t„il)-A = -^ S Pk2^^^*^x„.k m)Pn-k (cos^)# 

kmt9 J 0 


J 0 

=h+I^+h'^h 1 
h=0{n^<^*^) f'" I f(^) i dj> 

J 0 

<#-^0 

aw I’T /a ^ »TR 5rra I 

I Fi<l>) I P(l/^) (sin ^/2r'«+*l*> # 

+ O ( ® 1 F(^) 1 (sin ^/2)-'“+*'« 

Ji^n 

ar^ =/a.i+/2.2 , ^tht 

'■•■-‘'I-pT) lr„ • *'* 

,^^ax / f„_N 

V Pn ) ). 


{ 4 . 2 } 


(4.3) 


/,.!-= 0(n-‘“+i'2> </-«) 


(4.4) 
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?rirf 




,<9(„a-i/2) I 


® Jj&l 

rn 


-d<l> 




5 

1/# 






ar? ^ir /3 ^T JTR STTcT 


■oj 


>‘-ii» I Fm I p(im 

(sin ^/2)“+3'2 (cos ^ 12 )^ 1 ^ 






s (Sin (cos <t>l2)M^^ 

^a+1/2 \ rX_i/ii 


(4.5) 


/ „o+l/2 \ 

=0^-—^ — I F(cos <f>)—A 1 (cos ^/2)^-^'^ cos ^/2 dj> 


X-i/n 


+0(/2^^^ I) 1 I F(cos 4)— A 1 (cos 


/3=o(-^)+0(n--) 


(4.6) 


sra- IT I 


rX 2®'*’^"^'^ ** (a+1 jS) 

^4 ~ 1 . 1 / ^(*5^) p Pk ^n-k^n-ir (cOS ^) d^y 

J X— ■* n ^*=0 


2a+iB+i « 


w fi/0 (tt+1 S\ 

,?o Jo ' 


= 0(„a+^+l)j‘^n 1 F(-COS <f>)-A\ ^2^+1 d<i> 



(srTrfjTspT 4) 


(4.7) 


(4.3), (44), (4.6) (4.7) ^T. 

(l)_/(l)=max. {0(n-«*+i'2' 
sr^W ^'’T ft I 

fcraclT-SITPFT 

o ^0 %o =5ft|TT SPT 3TT«TI7t | p3t'|T% ^ iftSTT^ Jf 

f^jirr I 
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5r?5cT srq^ ?3r wfT? {(i*(x, y, z)} frr ^r^T^inrjRftif 'H5Hf ^ 

1 er«n 3 % ?flJTF^ if r?r^tfir 1 1 qri^qnT ^jrfnV Tpcwm sn'jr fsp^ ^ 1 1 

Abstract 

RepresentatioB of the generalised polynomial set {{^„*(x, y, z)} as limits of 
certain Hypergeometric Function. By Rajesh Kumar Tiwary and Ramji Singh 
D. N. College, Mashaurhi (Patna), P. G. Centre Maharaja College, Arrah, 

The present paper is aimed to present the polynomial set {<!>„* {x, y, z)} 
defined by (1.2) 1 and 3 as limits of certain hypergeometric functions. Some useful 
results have been obtained. The particular choice of parameters yields several 
results involving classical polynomials are believed to be new. 

srenmi 

f^Tf ?r<n (1.2) «Tl5i f^^ri jricrilcfr 

f snf'cr 1 1 
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?r«n f?Tf 


K(=‘.y.^)-R .1 A.‘ IS^Thmj))^ 


. , A»* [e,; l-(!2u 0‘>7))-«H-e5 [(g^ O'. ■/))]. [l-( g» (U‘))L 

Aa^ [^4. ^ (SlO O'.j)) ''J A»* [®4> (Sll(^"»j)) — ^"0^8 




«1 up' 


(-^ 4 ) 


-e^u 2 A'jIEq figM 


(-^«) 




Aa" l«i; (64 (». 0 ))-«J Kgs O'.y))lo 
.bJE'\ 


(E^y 


(£1 )a 


Aza [ q:— ^ 4 -et M+g^ v] A,» ^ \Ci\ 1— (g7s0';./))~”'^^] ”+*i^y 


r 

za-O 


w! w’- C4; 1— (gi(i,7))— n+Ci «+<?» 


Aio [Cg; l-(gi8 (i,;))-«+e6 >'+«* u 


X 


Aa, [<?4; 1— (gio O'.i))— ”+«* “] Aio [^^ 4 ; (gu O'. J)) 


(-c«) 

-«+<-, v+Cg w] a 1 K; (gg (/, ;■))— n+Cg u+e, v] (£1 


c^Xb^cjEo) ^ 


A (e^;— n+Cg u). A® (Cj; 1— (g, 0 '.y))-'>+«i “). 

A* (««; i-(gu 0 , ;))-«). (gs 0 . ;■)). i-(g 6 O'..')); 

A^ (e»; i-(gi 0 . /))—«+«! “). A* («»; i-gi» 0 './))-”. 

A‘ (C,; (ggg (j. ;•)-«), A' («*: (g 4 0 , J ))-«+«4 «). (gs (0 /)); 

(-fig) L 


( 1 . 1 ) 




Aa, [Ci, 1— (fi? (i.y))-«+«iM+«s V] a1 K; 1-(2u (i>J)) 
Aai [^45 1 — (2l O'j + W+Cj v] Aa)[^4l 1 (2io (*>-^')) 
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fa^Tfr am 


— w+gg+gfi u] Azp i+g+w] (— gj ^ ^ ^ 

-n-i-es v+e^ u} Azo® (2u 0'.7))~”+^3 i' + ^4 “] 

^_____ (Cl z)"- 

~ll[c,;(QAi.J))-n + e,u+e, v] gV 


[«K M A., A.Mei; l-Cg, (i,j))-nl 

U.0 to to bi; i -(Qi ih J))~n] 


A,/ rg«; J))-«+^5 V] A? , 

Aa'^ [® 4 j l~(! 2 l 0 0 > + ''J Au^ [^45 ( 2 ll + ’'j 

Aa,® [C4; 1-2, (j, A)- H4-ei z<4-g., Vl Aa;^ [^4: l-(2i» 0\j)) 
(24 {ij))-n\ liQs {t, j))\uAv^ [ei, 1 -(2i (A 0) 


—n + e^ v+Bf. m1 [iQ-i {U J))]it f 1 ~(25 (^' /))]a 

^ -n+e,u\ AaM^s; l-(2io ('■>;■))-«] Aa" (2n ('. 7))-«] 

A „® re,: l-fQ, (>.7))+n+gi «] Aa* [gs^ l-( 2 i 2 (»../))-«] 

^ Aa® [es; (24 {i, j))-«+^i 2'] [(2* (', J))]v 

ArJ 4? — » + ^1 ^+^3 K23 (^ J))]p [l~(2e (^ ■/))]» 

^ Aa^’^^ [^4! 1 — (Qi(».7)) — " + ^i“ + ®2 v] Aai^ [g4; 1— (2io ('. j)) 


(-e,) ^^"h-e ,') (g, z)«’ (L)” (L,r 

X -n+e^ v+e^ Aa,® 1^41 (2u (<'. ;))-« + ^2 ’^ + "'4 v 

X ^ 

Ara® [C4; (24 (^. ;))-«+ei “+^2 ’'] (^1 """ ^ 

^”(1+ !^)(i+^) ...(1 

!5ft (1.2) SET an-JT TST I 
ara: F?r5 fm I 


g 



{(^*„ {x, y, z)} 
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(1 .2) q!t ?[5n^ 


0^) 

(i) C^)*” Uni'S 

I 


1- J 

lim -(. — -r 


r — n, — A— n, ^ (A; 1 +g+n): 


-(A/g)A Ijx 


L 


I 


f" — M, i— «, A (A; 1 +S+'*); 

(ii) £r„(;c)=lim f „2fl ! -(A/g-)* 1/^^ 


s -s — r 

I nl 


L 


i 


f A['”-— ^ +?+«); 1 


(iii) 'X (v*)-lim 

JwJ-CO «. 




(V*)’ 
(Aj); 


(A/g)* 




^r%g5T 


» /„ ■ ^ A« [gi;— «] Aa^ [gi i ^ ih J))-«] ^-TT-^rr-Tn:^ 

^ ’ ^“m! a«M«i; i-c^i j.j))-«jAa" 1^4; i-(aio0.7)r«+ » 

, ■ [!-(& (i.j))l« At.* [gg; l-(6ta (i. 

^ Aa" [ 64 ; «2u (i. 7))-”+«8 Aa* [«i; (^4 ^^*^8 0»7))l» 

Av^ [«*; i-( 2 i 0 '.i))-"+''i“l A" *~( 2 xo 0.7)> j 


UP" .?*VP" , . X “ .•=x 


e^u 2 B'jjE 0 
{-e,)J:' 


^ f( C>« (i. J))1 p (-^x ^ ^ ^ -• ,,f. .•vTT 

X Ap® [es, (Qn {hJ))-n\ A.” “1 ^ 


e* V 


I B'jlE‘ 


bJE''a " A3 l/£"o v 


(~^bX 


ij j Q *1 V f-r* rr 

,'-i (£3 y ^ 




BilE'o 


)v 
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cr«TT f?r| 


n (J^+c'o) 

j-1 1=1 J I 0 / 

ii-<c,(w»i-.£ T’(‘-('i^)) 


g> E'jIE'q . l_g'. 

n (-i^ +e'o 

j—i /_! \ E jjE Q 


N A’ilE' , .. 


[(2. 0-. 7))]= n 

j-1 /«1 \ ^ J/-^ 0 


[1 -(a. (/./))i-^ i_ i+°,--i-^-i/g-.--.-;<-:<'^''.«''.-^"'-'/g% i:'.] 

j=iW+l /*-l \ . ^ jl 0 / 


1- fffi, snio 3’«rr fcTWT^, arno %o, crfw? nfst^T, 1994,37,(4) 

__ 235-246. 

2_ fo ^o. Special Function. I960. 

3. SRTR, ^Tfo ir^To, qfin?? SRo Tr^^iT, 1985, 28 (4), 361-377. 

4. f€f, an^o 5r«TT STTTo % 0 , Mendal, 1990, 7 (3-4), 431-433. 

5. fa’wnt, arRo %• Cl^l f%^, ariTo, The Mathematics Education 1994, xxvii, 

(3), 130-134. 

6. q5m, ?fto, Trans. Amer. Math. Soc. 1961, 98, 395-429. 
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